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FOREST RESEARCH IN INDIA, 

1933 - 34 . 

PART L-THE FOREST RESEARCH DSSTmJTE. 

OHAPTEE L— GBNEBAL EB7IBW. 

Work was continued in accordance with, the sanctioned programme. 
The day to day enquiries continue to increase and it has been necessary 
to confine investigations to matters of real scienlafic interest in connec- 
tion with investigations already in hand or to matters which give some 
promise of being of economic importance. The President has noticed 
a tendency to saddle the branches of the Institute with enquiries which 
would take months to complete and when completed would merely be 
of academic interest. In these days of retrenchment such investigations 
are to be discouraged. 

Further improvements were made to the museums which manage, 
to attract considerable numbers of visitors. During the year approxi- 
mately 15,000 visitors passed through the museums and the largest 
recorded number was 1,708 in March. The Museums are now kept open 
dxuing the hours of daylight. Endeavours have been made to maintain 
the closest co-operation with provinces. It is for provinces to send us 
their problems and to tell us how we can help. 

In the Silvicultural Branch, useful progress can be reported in all 
sections. The close co-operation in field work with the Provincial Eo- 
scaioh Officers referred to last year has been continued and still further 
development in this direction is being called for ; it is to be discussed at a 
meeting to be held at Dehra Dun in October, 1934,U^ , 

The results of the joint siu'vey of management an'd afegencration 
problems for Shorea robusta were jpublished in an illustrated Edcord and 
many., of the recommendations have already been taken up in the pro- 
conoerned. Tlio all-India teak seed origin investigation-in wMeh 
'ele\^n centres are taking part has been satisfactorily continued, although 
^raj[$fet‘moro difficulties were espiericnced than, auticipatedi in. obtaining 
rfh^^ecessary fully stocked plots of different origins. The investigation 
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of methods of bamboo management {^otBendrocalavivs slrictus primarily) 
has also been prosecuted on a co-operalive basis in five provinces ; the 
Branch accepted responsibility for the initial work of the experimental 
plots and this has been put through with the help of the provincial staffs 
who will undertake future maintenance. Tins work has brought to fulfil- 
ment one of the objects of the Branch hithei'to unattained, i.e., the use 
of the Experimental Assistant in the field in assisting the Pro\*incial 
staffs on special problems, especially those paralleled in several provinces. 

The study of increment and mortality statistics for imcven-aged 
crops has been the subject of discussion and correspondence -with several 
provinces, and by taking over the routine sample plot work of the year 
from the United Provinces, tiieir field parly was freed to take up this 
subject on a programme mutually agreed to be the most promising. 

The practicability of measuring standing sample trees with the use 
of a light sectional ladder and a s-^g seat was amply demonstrated, 
both in the hills and plains, for conifers and broad leaved trees. This 
meets a need already felt in connection with permanent sample plots and 
should result in a significant improvement in the precision of the measure- 
ments obtained. European experience has showm that this need will 
be intensified with the passage of time as good sample trees become 
more and more dffioult to find, and the increased importance attached 
to varying thinning procedure particularly calls for repeated accurate 
measurements on standing trees in the experimentally thinned plots. 

The publication of a “ stand table ” to supplement the existing yield 
tables for SJiorea rohusta may also be signalised as a useful piece of w'ork. 
Hitherto, it has been possible to predict the number of trees per acre of 
fully stocked forest of known quality, and their average diameter. The 
new tables add the expected range of diameter around this average value 
with the proportion or number per acre in each diameter class. 

Extensive field work on experimental silviculture is now not pro- 
vided for at the Research Institute, but such investigations as can pro- 
fitably be undertaken -there, above all the study of experimental me- 
thods, arc being continued. Among other items, are one or two experi- 
ments which are repeated on as nearly identical lines as possible each year 
to determine the influence of seasonal variations, and that dealing with 
pre-monsoon planting of teak stumps has given interesting results which 
were published with a general account of a series of experiments on 
winter planting. The progress of height growtli during the season has 
been under study for a number of oommon species for several years, and 
the accumulated data wore analysed with a view to puhli<iation shortly ; 
the differences fromJyear to year are sometimes zematka])le. Another 
small but interesting investigation wns that on the- effect of defoliation 
on the diameter and volume inoroment of young teak plipitations. 
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A linmber of observations -were recorded and experiments initiated 
on the question of root systems and root competition both as between 
trees of a crop and trees and grass or cover crops. One of these experi- 
ments involves a replicated series of plots of which very few yet exist in 
India. Several years must elapse however before definite results can 
be looked for. 

In the Botany Branch Six. Parkinson investigated further the species 
on the Bengal linear sample plots and continued his study of the Diptcro- 
carpaccae. The usual additions and exchanges were made in the herba- 
rium, and the Institute arboretum was still further enlarged. The 
investigation of Indian Peridermiums was brought a stage further by the 
pxiblication of Dr. Bagehee's paper on Periderwium himahyense. A 
cultural study of wood rotting fungi is in hand and the investigation of 
the sissoo fungus continues. 

In the Entomological Branch the outturn of publications issued or 
sent to press continues to increase, — ^thirty-nine items against twenty- 
five last year. 

Field-work and transmission experiments with insects in research on 
the spike disease of sandal came to an end on termination of the special 
grant. A considerable quantity of evidence was accumulated that the 
disease is transmitted by insects and that a jassid bug, Moonia itlbimaou- 
latOt is a vector. This important achievement was not generally accep- 
ted as po.sitively proved, and it is therefore a matter of regret that research 
had to he abandoned before unassailable scientific proofs could be 
presented. 

The identification and ecological analysis of the sandal insect fauna 
contmued and seven specialists furnished reports that added 297 species 
and JG7 genera to the faunal list. 

Measures were devised for the control of timber borers, marine borers 
and many groups of minor posts, which are acknowledged to hfive been 
successfuL 

Considerable progress was made in the investigation of the factors 
of natural control of teak defoliators as repmsented by prarasitos and 
predators and the pests of trees and plants ossoemted with teak. 

A tcclinique was evolved for tests of natural resistance, preservative 
efficiency and durability of timbers exposed to termite attack, and 
gerietal measures for the control of termites in forests wore published. 

New investigations started include the borers of living bamboos, 
and the causes of the dying back of champ {Michelia oliampttca) in 
plantations. % 

About .68,000 insects were bred in the insectary and 287 new. species 
were added to the Institute collection which now comprises ] 13,587 
speMog. ' ’ ' 



4 


In the Economic Brandi a revietp of the year’s working shows that a 
considerable amount of very useful research work was accomplished, 
and despite the heavy retrenchment to which the Branch was subjected 
two years ago, moat Sections have settled down to the new conditions 
with remarkable tranquility and work has continued unabated, except 
for a reduction in the volume of the experiments done and a slowing down 
all round, which are unavoidable with reduced funds and reduced staff. 

The Forest Economist toured round the sleeper depots of the Punjab 
in order to familiarise himself with the actual conditions of production 
and sale of sleepers, and the Inspector General of Forests toured ivith 
the Chief Engineer, North Western Railway, and the Timber Advisory 
Officer to the Railway Board, with a view to see for himself the service 
of the wooden sleeper in the line. A meeting of parties interested in the 
supply of coniferous sleepers was subsequently convened by the Ins- 
pector General of Forests to discuss problems connected vith the supply 
of wooden sleepers which has somewhat clarified the situation and may 
lead to good. Partly as a result of the Inspector General of Forests’ 
recommendation the treatment of deodar sleepers was sanctioned by the 
Railway Board which promises to add greatly to the diminishing 
serviceable life of this sleeper. 

The work done by Dr. Kapur in connection with his new kiln-season- 
ing process is worthy of special mention. This now method of seasoning 
not only greatly reduces the consumption of steam and electricity, but 
shortens considerably the seasoning period, wliile at the same time 
producing seasoned wood of very liigh quality. 

Another important feature of the year’s working is the “ fixation ’’ 
of copper in conjunction with arsenic in -wood for preservative purposes. 
The fixation of arsenic in wood has for many years been tlie aim of wood 
preservists and chemists throughout the world, but it was Jilr. Kamesain 
of the Wood Preservation Section at Delira Dun who ultimately aoliievcd 
this. Mr. Kamesam has now gone one step further and has evolved a 
technique for fixing copper, in addition to, and in conjunction with, ar- 
senic in wood for preservative purposes. If the new process, known as 
the Ascu process, fulfils all the claims made for it, the cost of wood preser- 
vation will be reduced enormously while the xireservation of the wood 
should be improved. 

The w'ork done by Mr. Chowdhuiy in the Wood Technology Section 
and by Mr. Bhargava in the Paper Pulp Section is also ivoithy of notice, 
and it can be said of the Economic Branch in general that it has main- 
tained its efficiency throughout the year and has kept up the high stand- 
ard of work expected of it. ' • 

The Institute took part this year in the All-India Industrial Exhibi- 
tion which was held in Februaiy-March, 1934. An Upper Grade Assis- 
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tant Was in oLarge of. the arrangements. He went with the exiiibits to 
Delhi and stayed there for a week to answer enquiries. The average 
daily attendance at the stall was 909, but the number of serious enquiries 
received was far below expectations. Nevertheless the Forest Research 
Institute stall served its purpose in bringing to the notice of the public 
the fact that they could always apply to the Forest Research Institute 
for information and advice on all forest matters, and this is proved by the 
greater number of enquiries received after the exhibition. In these 
days of competition the Forest Department must advertise its products 
and must keep them before the eyes of the public. Propaganda in any 
form is good, but propaganda at exhibitions is now-a-days recognised 
as one of the best way to bring facts to the notice of potential purchasers. 

The work in the Chemical Branch was chiefly confined to the general 
study of the chemistry and commercial uses of minor forest products. 
The bark of AcHnodaphne hooked, known to be a specific for diabetes in 
Indian medicine, was found to contain an alkaloid named ‘ aotino- 
daphnine Its chemical constitution has now been determined and it 
has been found to belong to the aporphine group of alkaloids. It is of 
interest to find that the probable active principle of the tap root of 
Bomhax malabarkum, Imown as “ musli ” in the Indian system of medi- 
cine and reputed to possess cxcoUont tonic properties, is a cephaline 
like phosphatide, which rarely occurs in vegetable tubers. Rotenone, 
the active principle of Denis elliplica and Garacca vergmiatia roots, has 
become very popular as a valuable insecticide all the world over. Its 
demand in In^ a is likely to increase in the near futme hence the occur- 
rence of Derds elliplica roots, containing O-S per cent, of rotenone, in 
Dibrugarh, Assam, may be considered as an important find, since it 
opens up the possibility of its cultivation in that locality, thereby ensuring 
a regular supply of roots of high rotenone content. Recently a new 
detergent consisting of sodium lauryl sulphate, has been put in the 
market under the commercial name of “ G-ardinol W. A.” or *’ Orvus ” 
and its demand is on the increase. The raw material for this prepara- 
tion is trUamin. A search for the sources of this raw material revealed 
that it occurs to the extent of 96 per cent, in the fat from the seeds of 
Aclinodaphne hooJeed, and 70 per cent, in the fat of Idtsasa zeylanica 
seeds, and to a lesser degree in the fat from the seeds of Cimmnomum 
camphora. Oak acorns are at present a waste product of the forest but 
in America the acorns are considered to be a good feeding material both 
for poultry and cattle'. 'The food vsClue of Indian acorns has been lound 
to be good. The oil content is low but it is a thin yellow oil 'of good 
quality cohSistiiig 'mainly of- oleic and lignoceric glycerides.. Under 
the President's direction a co-operative study of the semi-commMcial 
oultivatioh-'dt.certain minor forest products chiefly medicinal plants has 
been started. - ' ' • ' 
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Mr. C. G. Trevor took over tlie post of Inspector General of Forests 
and President, Forest Kesearch Institute and College, from Mr. A. D. 
Blasclieck who proceeded on leave preparatory to retirement. Mr. 
Trevor wishes to thank the staff of the Institute for their loyal co-opera- 
tion in the advancement of forest research and to record his apprecia- 
tion of the work done hy all branches in spite of the great reduction in 
tlieir compliment due to retrenchment. Details of the work done in 
the several branches, list of publications, and statements of staff and 
expenditure are given in the chapters and appendices that follow. 
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CJIAPT15B Jl.— SILVICULTURE T3RANGJ1. 

I.— EXPERIMENTAL Sn^VICULTURE. 

(i) Genehal. 

Two iiolc*5 on experimental work carried out at ihe Institute were 
published in the Indian Forester, viz . — 

The effect of thinning out multiple shoots on young root stocks, Indian 
Forester, Volume LX, No. 1, January 1934. 

Seeding of Anogcissxts hdifolia (Experiment 4d), Indian Forester, 
Volume LX, No. 2, Ecbt)iary 1934. 

Another on teak defoliation was WTitten up for publication during 
the year. An account of the experiments made on Winter planting was 
submitted for publication as an Indian Forest Record. 

(ii) NaTUBAJ^ BEOEXEKATIOE, 

The study of annual seed production and fertility of individual trees 
of Anogdssm hlifolia was continued for the aixtli year. The testa have 
not borne out the auggastion that a drought year is followed by a good 
seed year for this species in North India. 

Seed crops from individual trees of Shorea robnsta, Pimis hngifolia 
aud Tmninalia tomcnlosa were again recorded. 193.3 was a fairly good 
seed year for the former two species but Terminalia tomenlosa produced 
no seed — these records must be continued .several more years before 
analysis can be profitable. 

(iii) Investigatiok ok seeds. 

(«) Seed weigJments and germination tests. — ^During the year 112 
weighments were made including 22 species for which no pre\-iou.s records 
were available. 

' {b) Effect of size of seed on germination and growth of seedlings . — ^The 
experiment was again repeated ■with teak in 1933, confirming the pre- 
■vious conclusion that the greater the size, the better the results. 

(o) Seed storage. — Eive species were added to the list under investi- 
gation, viz., Terminalia arjnna, Dalbergia kitifolia, Chichmssia tabu- 
laris, Tennimlia cJtebula and Acacia modesta. 

Eor Acacia catechu and Bornbax malabaricim stored in sacks, initial 
gerrainativc capacity Of 67 and 62 foil to 1 and O'? alter one year, while 
.stored in sealed tins, the figures were 25 .and 36 respectively. Cinna- 
inomum oamphora with initial germinativc capacity of 41 again gave 41 
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after storing for one year in saclcs, while stored in a sealed tin, the capa- 
city fell to 18, a rather unusual finding needing confirmation. After one 
year's storage, Schhiehera trijuga and Melia azedarach sliewcd the same 
germinativc capacity in sealed tins and sacks as their respective initial 
values, i.e., 13 and 66 respectively. 

(iv) Ijjvestigations on seedwngs. 

Tire morphological seedling studies as reproduced in Troup’s Silvi- 
culture oj Indian Trees, were completed for 8 species, 7-is., Acacia stindra, 
Bvxus sempervirens, Diospyros cbemm, Saccopetahim icmentosim, Liir 
saea polyantlia, MacMus gamblei, Sterculia foelida, and Slercospcrmum 
ohelonoidcs. 

14 others were partly done, viz., Ahlonia scJioJaris, BdttJa cylindro- 
stacJiys, BoeJtmeria rvgulosa, Bttrsera serrata, Ctdlenia excelsa, Dillenia 
peniagyna, Eugenia gardneri, Lagerstroonia parvijlora, Naudea excelsa, 
Plcrocarpus macrocarpus, Sapium baccalum, Tecoma undulala, Turpinia 
pomifera, and Tsuga brunoniana. 

The experiment on the effect of burning back sal line sowings was 
continued another year, making the fom“th and third year for the two 
replications. Comparing the results after ilircc successive burnings, 
it is found that in both experiments the burnt sets have dropped about 
10 per cent, behind the unbunit controls in average height, though after 
two burnings only they were equal or e%'on somewhat superior. Cutting 
back would appear to confer a definite but slight benefit as regards 
height. The vitality of the 3 and 5-yeat old seedlings used in this experi- 
ment is very great and the tliree burnings haA^c only resulted in 12 per 
cent, mortality as coraj)ared wif h 2 iier cent, in the controls, 12 per cent, 
being quite unimportant in natural regeneration or line sowings. The 
fourth burning has proved us expected definitely dctrimentnl, the stem 
height having now approached the limiting height attainable in one 
season’s growth, i.e., 6 to G feet. The controls take over a very signi- 
ficant lead, whilst the burnt plots only regain their original height 
cutting back again appearing slightly advantageous. 

(v) Investigations on trees and crops. 

(a) Seasonal course of hcigltt gjotcllt. — ^Tho necessary oompilation 
work and detailed analysis Iiua'C been done with a A'iew to publishing 
the results for important sjiecics wliich have been under study for several 
years. Detailed correlation with olimatio data doc.s not yet appear 
possible. 

The year under reporl- has been conspiciroirs by the extremely poor 
growth for all species under study, the most irrobablc cause being the 
exceptionally cool weather. 
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(6) PJienological data . — Observations were continued on fourteen 
species. Preliminary compilation work has been done, but detailed 
analysis remains pending. 

(0) Iiilteritaiice of individual characters . — Seed of figured TevminaMa 
tomentosa was received from South India and raised in pots for planting 
out in the rains of 1934. 

(d) Inheritance of climeUie race diaracters. — ^W^ork was completed with 
the in-India teak seed origin investigation. All the 11 origins have 
been planted in J acre plots in the Experimental Garden. 

With Acacia catechu, the Burma and local origin plots now begin 
to differ clearly in colour of fohage — ^the Burma being light yellowish 
green and the local dark green — and in bark, the local origin being still 
smooth at 3" d. b. h. whilst Burma is already fissured at 2" d. b. h. 

(e) Inheritance of physiological race characters . — Small plantations 
of Butea and Sckleichera forms reported to behave differently under lac 
culture are being kept rmder observation. 

(/) Soil Quality Class indicators . — ^The quadrats in plantations of 
different species in the Demonstration Area were continued and the 
mapping methods improved. Invasion of Imperata arundinacea and 
Ageralwn conyzoides is the striking feature of the year. 

(g) Congestion in hamhoo dumps . — ^An unexpected insect attack 
affecting almost all culms of 1933 prevented initiation of the intended 
experiments. The work is expected to be taken in hand in the rains of 
1934. The experiments laid out in the United Provinces, Punjab, Bihar 
and Orissa, and the Central Provinces primarily for optimum bamboo 
management are expected to throw light on this problem also. 

(/i) Soot competition . — ^A small scale investigation in replicated plots 
was initiated in sal and chir to study the effect of root competition of the 
suppressed and dominated stems on the dominant trees in a crop. 

(1) Thinning in young plantations . — ^Two sets of plots were laid out 
in a 1925 chir plantation, one to determine optimum thinning intensity, 
and the other the best age at first thinning ; this work is expected to be 
more valuable from the point of view of determining the best experi- 
mental method, than from the immediate results, as the pine is not 
growing under conditions natural to it. 

(vi) Artepioial Eegbnebatioit. 

The weather conditions affecting results were exceptional in that 
good rainfall was e:q)erienced in the 1932-33 winter and the 1933 hot 
weather, and the 1933 monsoon was also good. The results are shown in 
good survival but exceptionally slow growth, the low temperature and 
lack of' sunshine throughout the growing period being perhaps the 
more immediate cause of the latter. 
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The 1933 monsoon broke on June 18th and was strong and well 
distributed till late in September. 

The 1933-34 cold weather was also marked by normal rainfall but 
severe frost, 

(a) Line sowings. — ^l^'anous species were tried but the results were 
very poor probably owing to excessive and continuous rain. Lannea 
grandis, Eugenia operadata and Terminatia chebula sown in 1932 conti- 
nue to develop satisfactorily. 

(b) Rains entire transplanting in the open. — The following species 
were tried in 1933, the survival percentage at the end of the year being 
given in brackets. Machihis gamblei (83), Garuga pinnaia (90), Cassia 
siamea (61), Plerocarpus marsupium (87), Soymida febrifuga (96) and 
Lannea grandis (98) ; until the plants have got over a dry season no 
practical conclusions can be drawn. 

The following results were obtained at the end of second growing 
season with species tried in 1932, the figures giving survival per cent, at 
the end of the first and second seasons respectively. 

Chloroxylon swielenia (84 — 0 per cent.), Lannea grandis (90 — 71 per 
cent.), Carallia integerrima (83 — 0 per cent.), Eugenia operoulata (98 — 
— 74 per cent.), Seldeicheiatrijuga{^ — Oper cent.), Plerospermum aceri- 
foliunx (91 — 24 per cent.), Stereospermum suaveolens (86 — ^70 per cent.), 
Mdllotus philippinensis (78 — 28 per cent.), Erythrina suberosa (73 — 19 
per cent.). 

The failure of Chloroxylon swielenia and Carallia integerrima is ascrib- 
able to fro!5t. 

(c) Rains entire transplanting in cleared lines. — ^The following species 
were put out in 1933, the survival per cent, at the end of the year being 
given in brackets. 

Schleiohera irijuga (76 per cent.). Cassia siamea (39 per cent.), Machi- 
hts gamblei (98 per cent.) 

For the species tried in 1932, the following figures shew the fall in 
siurvival per cent, during the second growing season. Lannea grandis 
(69 to 47 per cent.), Carallia ini^errima (76 to 40 per cent.), Eugenia 
operculata (96 to 94 per cent.), Schleichera irijuga (35 to 25 per cent.), 
Plerospermum acerifolium (99 to 75 pet cent.), Erythrina suberosa (29 to 
10 per cent.), Mallotus philippinensis (02-5 to 60 per cent.). 

{d) Winter transplanting in the open. — In December 1932 .six species 
were put out and the survivals in December 1933 were found lo be : — 

Chloroxylon swielenia (5 per cent.), Lannea grandis (47 per cent.), 
Soymida febrifuga (26 per cent.), Mallotus philippinensis (0 per cent.), 
Litsaca polyanilut (0 per cent.), and Eugenia jambolana (0 per cent,)< 
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Tlie high mortality is due to firost immediately after planting in 
December 1932, and it will be noted that onl}' the deciduous species 
survived. 

Three species were added in January 1934, xnz., Plerospcnnwn rtceri- 
folium, Tcrtnimlia myrioearpa and Tcminalia arjum. 

(e) Winter shmp planting in the open. — ^In December 1932 si.v species 
were put out, and the survivals in December 1933 were recorded as : — 
Acacia arabica (0 per cent.), AnthocepJialus cadamba (0 per cent.), Ganiga 
pivnata (0 per cent.), Erythrina sttberosa (84 per cenl .), Bauhtnia refnsa 
(74 per cent.), and Bauhtnia variegata (64 per cent.). 

The stumps of the fust three species were killed outright b)' frost 
immediately after planting in December 1932, the failure of Ganiga 
being rather unexpected. 

The following species arc added during December 1933 : — Oedrela 
toona, Celtis telranda. Stcrcospermum smvcolcns, Eugenia opcrcidaia, and 
Ougeinia dalhetgicides. 

(/) Bains stump planting in the open. — Tlio following ten species were 
put out in July 1933, the survival per cent, at the end of the year being 
given in brackets. 

Gretoia chstica (97 per cent.), Olea glanduUfcra (57 per cent.), Tcrmi- 
nalia chebula (97 per cent.), Xylia xyhearpa (60 pet cent.), Eugenia oper- 
culaia (iOO per cent.), Ougeinia dalbergioidcs (76 per cent.), Shorea talvra 
(91 per cent.), Enjthrina suberosa (93 pe.r cent.), Acacia arabica (76 per 
cent.) and Garvga pinnata (98 per cent.). 

Of the species put out in July 1932, Albizzia Icbbek, Oedrela toona 
(both 100 per cent.) proved well suited for stump planting, Bauhtnia 
variegata (83 per cent.), Adina cordifolia (77 per cent.), OcUis tetranda 
(84 per cent.), Schhichcra trijuga (80 per cent.) -were satisfactory, 
Phoebe lanceolate (64 per cent.), Acacia catechu (59 per cent.) fairly 
satisfactory, Aleurites fordii (42 per cent,), Plcrospcrmvni accrifolium 
(39 per cent.) poor, Bauhinia retusa (30 per cent.) and Pistacia 
intcgerriina (2 per cent.) unsuited. The figure in bmekets is the survival 
per cent, at the end of the second growing season. The results arc in 
keeping with general experience as report cd in Indian Forest Beeords, 
Vol. XVI, Tart VI. 

{g) Bains stmt]) planting in cleared lines, — Amoora wallichii and 
Ougeinia dalbergioidcs were put out in July 1933, survivals in December 
1933 being 28 per cent, and 17 per cent, respuetively. 

Of the 1932 trials, the following survival percentages were recorded 
at the beginning and end of the second year : Oedrela toona (98— -98 per 
cent.), Albizzia lebbek (90 — 87 pet coni,), Bauhinia vari^aia (96—96 per 
cent.), Akuriles fordii (97 — 41 per cent.), Plcrospermuni acerifoHitfn 
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(86—80 per cent.), Phoebe hncedlaia (100—98 per cent,), ScMeichera 
trijvga (96 — 92 per cent.), showing good results for all species except 
Aleurites. 

(Ji) Storage of stumps before planting. — ^250 teak stumps made on 6th 
July 1933 were planted in comparable lots of 60 stumps after an exposure 
of up to 21 days to sun, rain and wind, in a heap on a cement floor ; it 
must be remembered that there was more or less rain on 17 of the 21 
days. At the end of the growing season the survival per cent, was 100, 
100, 100, 86, and 76, and corresponding average height 7'9'', 7*7'', 7*0", 
d'b" and 4*9", for stumps exposed for 0, 6, 9, 16, and 21 days respectively, 
confirming earlier conclusions as to the exceptional vitalify of teak 
stumps. 

(i) Early plaining of stumps idihoul irrigation. — ^Teak stumps were 
planted fortnightly liom 6th February to 20tli June 1933. There were a 
few casualties on the earlier dates, but survival is virtually 100 per cent, 
throughout. This year, however, although every earlier set had a better 
average height at the end of the season than the June control, the differ- 
ences are not great, being 4" at the most, but expressed as a percentage 
(41 per cent,), they are appreciable and some are mathematically signi- 
ficant. 

This experiment has been carried out annually since 1930 and the 
tentative conclusion drawn that early planting depends for its success 
less on past and current rainfall which is Icnown, than on an early break 
in the monsoon which caimot so far be predicted. 

(j) Comparison of nursery stock ani natural seedlings. — ^In 1932 
Eugenia jamholana jimglo transplants were compared with two sets of 
nursery faansplants, one being dug up from tlxe nursery bed at the same 
time as the jimgle plants and the other immediately before planting. At 
the end of the first growing season no significant difference was found 
between the three sets either in height growth or survival per cent., but 
it is probably significant that at the end of the second growing season 
the survival per cent, for the two mirsery lots was reduced from 90 per 
cent, to 75 per cent, while for the forest lot it fell from 90 per cent, to 52 
per cent., there being again no significant difference in height. 

(&) Comparison of nursery and forest stumps. — Eugenia jamholana 
was tried in 1933. At the end of the growing season for both the lots, 
survival per cent, was found to be 100 with no significant difference in 
development. 

(i) Comparison of sowings, transplants, and stumps. — ^It is difiS.cult in 
this investigation to ensure comparabilitj* but the following is the record 
of observaiaons at the end of second growing season for the four species 
tested in 1932. 
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Gmdim ariorffl^—Sutvival riiuikr tlii'otighont l»iit powiijga with 
much, lower height than entile transplants and stumps, tiUe latlor 
being equal. 

Tcclom gravdis . — Kntiro transplants were mosKy killed outright by 
frost, stumps all escaping and shewing twice tlie average height growth. 

Acacia cafechv . — Kntiro traiKsplanls and so%vjngs with equally higli 
surnval .and heigJit, stumps shew’ing only half the survival per cent, hut 
» 50 per cent. Letter height. 

Banhiniii mriegata. — Survivals very high hj*^ all three methods, but 
average height dropping from sowings to stumps to entire tTansplantn. 

(w) Araucaria cuimiiighnwii — ^The. small phtutatiom 

though a good deal damaged hy hail at the heginuing of the year, is doing 
well, having roaehed an averago height of about S''!}' with no cnsualtie.'*. 


(vii) Kousury work. 

The severe hail storm on tiie I9th March 1033 destroyed most of the 
seed crop on the trees pariiciilarly in the Dun Valley, and hence Uie seud 
of many species was either iinoblainablo or dcfcetivc. 


Stock was raised for various species for nso in the JJxpoj'imental 
Garden and some o-Yperiments were carried out. f,v . : — 


(a) jllativiwg of mirscrg bah.—*!hb results obtainetl up to 1032 
inclusive were published hy Mr. Doogan ^Indian Forrsfrr, 1033, pages 
292'301). The relative value of farmyard, artificial farmyard and green 
manures were again tested with teak in 1033, tho mulls being in genera) 
agreement v/itli the earlier work. Groltdni'ui jimcca was used as green 
manure but the growth was only sfa'ghtly .■niporior (o the unmnmircd 
control. The plots treated with artifioial famyard manure were unfor- 
tiuiately defoliated and the heights attained probably do not reflect the 
full value of the treatment. 

V 


(b) The effect of mrsrrg bed shades on soil tonftrnlurcs dvm\g aoU 
waiZ/ar.—This investigation was underiaken lo ascertain whether the 
losses eiqrerienGed from frost were due more to low soil lerapcaature.'i 
than to air tempei-aturcs. Beds shaded during the night only rvere 
compared wjlh beds shaded day and night, and unshaded beds, fempera- 
w 2 R,M. daily at depths of .3’' and 

' .7 Ridding. AI 

" ’ morning tempeintureH for Dccombor-l?ebiumT 

5h“F,ior Ihe nighl-shaded and unshaded beds and this 
effect IS partly cfliTjod over to the aXiernoon when the unshaded , bed 


R 
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remains 2° colder. At 12" the night-shaded beds remain some 4° warmer 
day and night. On the other hand, the bed shaded day and night 
shewed the same minimum as the completely imshaded bed, the effect 
of lower day temperatures imder shade not appearing to be carried 
over to the night, which was unexpected. 

(viii) Miscellaneous. 

(o) Effect of defoliation on diameter increment of teak . — This investi- 
gation was taken up in consultation with the Entomologist to obtain 
statistical data under controlled conditions. Comparable sets of trees 
were defoliated by hand 2 or 3 times dm-ing the 1932 season and again 
in 1933, and compared with the untreated control. An epidemic attack 
by the leaf skeletoniser necessitated spraying the controls to minimise 
the attack on them. The defoliated trees produced a partial new flush 
of leaves late in 1933 and have unfortunately mostly been killed by 
frost. The results of this work are being published. 

(6) Methods of working bamboos for maximum, sustained yield in quan- 
tity and value . — The experimental plots laid out last year in the Punjab 
(Hoshiarpur division) and in the United Provinces (Lansdowne dinsion) 
were reinspected and the varying treatments decided on actually applied 
diuring the 1933-34 cold weather ; both these sets which had been laid out 
by the Experimental Assistant, were visited by the Silvioulturist with 
the local Dmsional Forest Officer, and passed for handing over to the 
province for maintenance. The Experimental Assistant, Sir. Deogim, 
had also laid out similar sets of plots in collaboration with the Provincial 
Eesearch Officers in Bihar and Orissa, the Central Provinces and Madras, 
thereby completing the initial work under this project. If maintenance 
is now adequately provided for, valuable data should be available in a 
few years’ time, and tliis is considered one of the most important pieces 
of work accomplished in the season under report. 

(c) The All-India teak seed origin investigation . — ^The collaborating 
Provinces and States all report progress vith this investigation thou^ 
it has proved much more difficult than could have been anticipated 
to get the requisite plots fuUy and evenly stocked. The Silviculturist 
was able to visit the plots in all the five S. India centres and discuss 
their further treatment with those in immediate charge. The differ- 
ences in behaviour between the several origins under trial are even more 
marked than expected and the differences in appearance, particularly 
as between the Burma origins and the rest, are very obvious. Perhaps 
the most outstanding feature so far is the excellent results with Travan- 
core seed which germinates very quickly and profusely, and shews 
excellent early development in most centres which have included it in 
their scries. 
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(k) Ilm«\JtAT10K AKU APPORESTATION. 

The j'ear under report has been a fateful one for the teak in the 
Demonskation Area as a number of calamities befell this species. The 
new flush of leaves bad hardly appeared after recovery from frost in 
1932*33 cold weather when on the 19th of March, a severe hail storm 
desti'oyed the tender shoots and in a good many stems forking resulted. 
The year was an exocptionally cool one — ^no month from November 
1932 till October 1933 being rainless— with the result that the growth 
was extremely slow tliiougliout. In the tliird week of September 1933 
a sudden and severe attack of Bapalia machaemlis c£>ini>lctely skeleton- 
ised the leaves throughout the plantation. About -10 per cent, of the 
plants so attacked came, late a.s it was, into new leaf, but the leaves were 
imablc to grow more Ilian one quarter their full size and the severe frost 
of 1933-34 winter killed the fftems back to ground level, and has actually 
killed a large proportion outright, so that attempts to grow this species 
as a ]nire crop in this locality iwll be dropped. 

{a) Sal Tror/;/np CiVcfe. — A total area of 3 acTC.s was sown with 
Hosliiarpiix, Haldwani and local origins. Frost damage in 
sal too -was exceptionally severe. 

{h) Pirns ifo«p?Jo?fa.~Casunltics wore replaced over G acres with 
Kninital, Hazafa, Rawalpindi, Lansdoivno, Oiakrata and 
local origins. Tlie year’s growth was generally verj' poor. 

{c) Rosewood WorJdug Circh . — ^The 1932-33 and 1933-34 frost has 
killed back a good many plants and is apparently one cause of 
a witches' broom formation in the ciwvns. The future of 
this species also seems dmibtftd. 


n.~-^TATISTICAl. WORK. 

(i) Yield Tables. 

The multiple yield tables for Gedrus dcodam prepared last year givbg 
crop values for different grades of thinning were published as an Indian 
Forest Record. They make a formidable aiTOy and helpful criticism is 
hoped for to permit of subsequent improvements. 

The provisional yield table for Qmrcm incana gave a great deal of work 
as varions lines of attack that had appeared promising during the preli- 
minaxy investigations, proved to be much less flatisfactorj’’ on further 
examination and test-. A table has been compiled and is in the Press, 
but it leaves much room for improvement, and it is to he hoped timt a 
fairly early revision will become po-wible. 

b2 
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The stem distribution data required to supplement the published 
yield tables for Skorea robusta were worked up and published as an Indian 
Forest Record. This makes it possible to detennine the average propor- 
tions or numbers of trees of different diameter classes which go to form 
a crop of given crop diameter, information which is frequently needed in 
divisional and working plan practice. 

All-India tealc yield tables have still to be compiled though the 
Nilambui- tables continue to prowde a useful standard. Tables have 
recently been published in Java in mctiic units and a form differing from 
Indian standards. With the author’s peiinission, these are being con- 
verted to English units and the standard Indian form, for comparison 
vdth Indian data. 

The trials ndth a sectional ladder for the measurement of standing 
sample trees were continued in the Ktunaon hills mamly on Finns longi- 
folia, in co-operation with the United Provinces sample plot field party 
for whom the large sample trees were measured which were not available 
for fellings. The results were considered quite satisfactorj', and an 
account was published as Forest Bulletin No, 82. 

The routine remeasurement work due in the Uehra Dun and Saharan- 
piur di'v'isions was later undertaken by a Research Institute field party 
which demonstrated the practicability of the method in standard prac- 
tice. The possibility of the derivation of the required measurements 
from photographs taken for the iruiposc is still imder examination. 

As usual, work on standard sample plot files occupied much of the 
time of the computing staff, but onung to the amount of special work in 
hand, the number disposed of, 180, was rather less than usual and was 
actually ld2 less than the number received from the provinces. 

The total number of sample plots now maintained is 1,475 of which 
322 are in Burma and 1,153 in the rest of India. Additions during the 
year, totalling 50 (nett), are mostly among the species for which 3 ’icld 
tables have not yet been published, many of them being in young plan- 
tations just big enough for laying out plots — ^thus several for Terminalia 
myriocarpa and T. iomentosa, and 4 for MicJielia champaca. No now 
plots were laid out by the Forest Research Institute diuing the year. 

(ii) Volume Tables. 

No field parties were sent out during the ^'ear for the collection of 
volume table data. There is a lot of work still to be done in this direc- 
tion, but it caji be clfectb'ely done bj' the divisional or provincial 
reseaich staffs, provided care is taken to ensure work on the right lines. 
'Assistance was given to provinces in compilation work but no now tables 
were published. 
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(iii) Miscellaneous work. 

Field dftta collected in tlie Central Provinces lor determining the best 
rotation for Oleistanthus collimts in coppice coupes and the effect of 
cleanings and thinnings on its gronih ^vcIO analysed, but luifortunatcly 
it had proved impossible to arlhere to Iho original piojcct and the ilcvia- 
tions from it defeated its primary aim of rendering statistical amUysis 
possible. 

In connection ivitli the initiation of special research work on some 
factors connected with resin production in Pirns loiigifolia by the United 
Provinces, which work was inspected witli the Provincial Silviculturist, 
material was collected for an cxjnnination of the distribution of resin 
ducts near the top of channels under tapping and a large number of 
counts made luidcr the microscope. The data collected now await 
aaa]3'sis. 

A large amoimt of figuring and crave drawing was involved in the 
compilation and analysis of 0 years* data for the sesisonal progress of 
height growth of several species of trees. 


in.~MISCELLAHEOUS. 


(i) Photographic Section. 

The routine work dealt with compares ivith previous years as fol- 
lows ; — 


— 

NogAtim 

inado. 

Trinta iniido. 

Xnnlotn 

slides 

mado. 

lfl31-32 

1,071 

2,CC1 

GO 

1032.33 

077 

2,270 


1033-34 

1,005 

2,271 

400 


It is satisfactory that the outturn of work has been more than main- 
tained despite retrencliment in the Section. 

Of the new negatives, 243 were photographs taken by the Silvioul- 
Iraist on tours in the United Provinces, Soutli Bengal and South India, 
and 28 bj^ the Experimental Assisfent in the course of his bamboo ficH 
work, 232 concern the Timber Testing Section, and a furiher 692 
APcre photographs taken for the other branches and sections of the In- 
stitute, 
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The negative collection of the United Provinces’ Silviculturist; has 
been lodged tvith the Institute, and Bihar and Orissa are likely to send 
in theirs also. The use of glass negatives has been largely discontinued 
in favour of cut films •which, apart from technical points, possess special 
advantages in use, transport and stoiagc. 

The 2271 prints made wore mainly enlargements from negatives of 
various sizes to the standard full plate size of the Institute photographic 
collections. The sihdonltui’al collections have been incieascd by 310 
to 3811 in the specific series and b)' 314 to 2976 in the general series. 
235 prints were received directly or indirectly fi’om provinces, a similar 
number to last year’s. A selection of the more generally inteiesting ad- 
ditions were ciiculatcd to provinces as usual and copies supplied as re- 
quired. 98 photographs were used as illustrations in various publica- 
tions, and a number ■were used for an Industrial Exhibition at Delhi. 

It ^vill be noted that a large addition has been made to the lantern 
slide collection. The conversion of the print collections to a standard 
basis was only completed last year rendering it possible to take up the 
work of orgauisuig the lantern slide collection on similar improved lines. 
It is expected to complete this during the next year, after which main- 
tenance and steady improvement of the collection should be a routine 
matter. 

Considerably more stereoscopic photographs have been taken during 
the year and others are expected from provinces, but development in 
this dhection is still needed. 

The section has acquired a Cine-projector dining the year, w'hich 
should mark the beginning of expansion in a new field, though as yet 
we have no cinematographic camera. 

(ii) Becords. 

Kefcrencing work has more or less kept up -with new foreign litera- 
ture coming in during the year, but has been rendered more difficult 
by the lack of an assistant able to read German or French. The Silvi- 
culturist imaided cannot possibly find time to read or translate all 
articles in foreign languages which call for critic.'il scrutiny, with the 
result that many have had to be referenced by title only. 

Good progress has been made in marking for ledgering the very large 
accumulation of working plans, but the cutting up and filing has become 
a big ■task which will take some time. Indian forestry publications 
were abstracted for “ Biological Abstracts ” as usual. 

The number of new specific files opened during the year was 7. bringing 
the total up to 1180, the corresponding figiues for the general files being 
10 and 431. The survey of available information on the regeneration 
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and management of Shorca robusta was completed and published, but 
it lias not }'et been possible to take up another species in the same way. 
The question of compiling a general manual of Indian Silviculture, which 
would be largely baaed on tlie general ledger files, is xmder consideration. 

Now volumes added to the Silvicultural library during the year totalled 
'Jo (16 working plans), bringing the total to G33 books and 341 bound 
periodicals. The usual list of important additions was circulated with 
brief abstracts to Provincial Silviculturists. 

(iii) WoBKiNe Plans. 

Notes have been ivritten on West Almora, Tarai and Bhabar, Banda, 
Jorhat, Sadiya, Hntnirpur. and S. Raipur [sd) draft working plans during 
the year, from four provinces, and the suggestions made have very ge- 
nerally been adopted. Calculation of yield continues to receive much 
attention, especially in the United Provinces where methods are being 
developed fo ensure the niainteiiancc of the outtum in timber sized 
trees, a mailer uhich e.xperience has sheun tended to receive insuffi- 
cient attention under past methods I’clying on a general volume or 
area control only. 


(iv) Museum. 

A largo scale model, 12' X O', of forest management under the strip 
regeneration system wa.s completed, and considei-ahle progreas made with 
one reproducing as nearly as ])Ossible to scale an actual deodar sample 
plot. The ne,xt to bo constructed vdll be one to domonstratc the in- 
fluence of forest cover on erosion. 

(v) SxAPr AND Touring. 

The Silviculturist made a ioui' in the Kumiion circle of the United 
Provinces in hlay-Junc 1933 taking a sample plot field partly with which 
a thorough and satisfactory trial was made of measuring standing sample 
trees of 'Pinus Imgifolia. During this tour, a visit wa.s also made with 
Provmciol Silviculturist to the resin tapping experiments which mark 
an important advance in research methods as applied to such economic 
forest problems. 

In Novembcr-Dccember 1933, a six weeks’ tour was made witli the 
Conservator of Porests and the Bengal Silviculturist in the Chittagong 
forests where important progress has been made in the problem of the 
artificial regeneration of tropical evergreen species, and where experi- 
ments on natural regeneration and bamboo monagement arc also being 
carried out. The cxpeiimenlal plots concerned were inspected and their 
further maintenance considered in light of lasidts lo date. A note was 
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prepared describing the chief points of this work and circulated to other 
interested provinces. 

In January-hlarch 1934, a prolonged tour was made in S. India, 
mostly with the Madras SUvicultuiist. and silvicultural work inspected 
in Madras, Coorg, Mysore. Travancore and Cocliin. The progress made 
in experimental methods in Madras since the last visit in 1927 was most 
noticeable. The problems coimected with the tropical evergi'een forests 
were given special attention, and the opportunity utilised for studying 
the different tj*pes of forest occm-iiug m South India and the mnterrela- 
tionships. 

The Exjjerimental Assistant made a prolonged tour to complete 
the series of experimental plots for the investigation of the best felling 
cycle and cutting methods for the bamboo Dendi ocalamus strictus. Tlic 
plots in the Pimjab and United Provinces were revisited and a first 
felling made — these were later separately inspected and passed by the 
Silviculturist. Series of i)lots were also added in Orissa, the Central 
Provinces, and (after the end of tlie year) Madias. 

The Statistical Assistant took out a sample plot field party which 
remeasui'ed all the plots of Dehra Dun and Saharanpur divisions. This 
work would of coiuse normally be done by the United Provinces’ Sil- 
viculturist, but the airangement was made to free his party for special 
work on the problem of the groArth statistics of uneven aged forest in 
areas less easily accessible from Dehra Dim, a problem which is being 
specially taken up. 

Mr. hlahcudi'u reverted to the Punjab at the beginning of the year, 
and was succeeded as Statistical Assistant by hlr. Xakazai from the 
United Provinces; Mr Mahendru is now Silviculturist in his province. 
Mr. Deogun was Experimental Assistant throughout the year. There 
were no changes in the rest of the staff, 

(vi) Forest grazing experbients. 

Data collected in several divisions in the Central Provinces for the 
effect of various schemes of rotational closure ivith different grazing 
intensities and topographical features were examined at the request of 
the province and suggestions made for develoiiing the project in the 
light of the results obtained and with modern research technique. 
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CIUPTER III.— BOTANY BRANCH. 

] . Sysiemaiic Botany, — Tho systematic .study oJ plants of tlie i.amily 
Diptcrocarpacca: was c.'irriccl o\it as follows. Two Soutli Tndiiui Ifoprai,, 
H. wightiana AVall. and IJ, glabra Wight and Am., hitlierlo confnht'd, ainl 
the Burmese trees Scaphvla glabra Parker and Anisoptera oblovga D 3 ''ei, 
have been, figured and described and llic manuscript completed for sub- 
mission for publication. Fmtlier studies and observations on Indian 
tTce.s of this family for the continuation of thk work were made by the 
writer during a visit to the Ucrbaiium at the Ro 3 'al Botanic Garden 
at. Calcutta. 

A paper dealing with n Burmese bamboo of forr.st impoitanec, Dendro- 
chloa disians Park., was published in the Tn'Iian Forchln as well ns a paper 
dealing with the Indian species oJ the genus Xylocurpm. lrce.s of forest 
impoitanec in Bengal and Burma, wliich have hitherto been confused 
both m botanical literature and in the field. 

Dr. J. jM. Cowan’s paper on the genus Wcndhndia, juiblkhod in Notes 
ol the Royal Botanic Gardens, Edinlnirgh, w.is summarised for the livlim 
Foreslor as tliis genus is of some forest imjiortancc and interest, and in 
this comicotion the herbarium mateiial of the genus at the Dchrn Dim 
lierbnrium was e.vamined and le-ariangccl. 

Tho collection and examination of a large nmoimt of material of 
Indian Temtmlias of t-heficotiou Pcntaplera, all trees of forest importance, 
has received tho attention of the Forest Botanist and much of tMs material 
lias lieen examined and aorted out niul selected spcoimciis sent to the 
Royal Botanic Gardens, Kew, and the Botanic Garden and Museum 
at Berlin for comparison with collections at the hcrbui ia of tho.se insti- 
tutions. 

2. The JJeiharium,~Z, 211 .sliects were added to the herbarium during 
the year from the collections of the Forest Botanist and lu's staff and of 
forest olFicers in India, and from specimens received by donation or ex- 
cliangc from other herbaria as showm below. The donation of nearly 
2,800 Malayan sheets, the collections of Dr. ivunstier, Dr. Itiiig and the 
Rev. Fr. Scortcchini, by the Superintendent of the Royal Botanic Garden, 
Calcutta, is mucli appreci.'ited and forms a most valuable addition to 
this herbarium. These collections arc now in the process of bemg in- 
corporated. 


Koynl Botamo Garden, Calcutta ...... 2,78,1 

Porest Botanist, Haymyo, Burma 4Qi 

Herbarium of llio Arnold x\rborotuin ..... .12S 

TcttiijJo UnivcRity, Phllndoljiliia 200 

Halnral History Wnsonnt, Sliockliotm ..... 87 

Botanio Ganlon, Singapore ....... 30 


Total . 5),8«1 
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About one thousand specimens were distributed to other herbaria 


as donations or in exchange as follows : — 

Botanic Garden and Museum, Berlin ..... 333 

Maymyo herbarium 214 

Boyal Botanic Gardens, Edmburgh 183 

Nevr York Botanic Garden . . . ' . . . . 131 

Botanic Garden, Sydney, N. S. W. 60 

Temple University, Philadolphio 50 


Total . 1,001 


290 specimens were received on loan from the herbaria at Calcutta, 
Maymyo and Shillong, and 274 were sent out on loan chiefly to the Eco- 
nomic Botanist, Cawpore (Brassica spp.), and to the herbaria at 
Calcutta, Berlin and the British Museum. 

116 specimens were sent out for identification or the confirmation of 
identifications chiefly to Kew. 

The re-arrangement of the foreign (non-Indian) collections in the 
herbarium was started during the year and the work has already pro- 
gressed well. These collections have hitherto been placed in “ Foreign ” 
genus covets but the comparatively large increase in their number, 
obtained chiefly by exchange during the last few years, has made it 
necessary to re-arrange them under seven broad geographical luiits for 
convenience of reference. The Indian collections continue to be grouped 
under the three headings ICorth-west and Central India, Bengal, Assam 
and Burma, and South India, and the non-Indian collections are now 
grouped as follows : — Asia east of India, Asia north of India, Asia 
•R'est of India, Europe, America, Africa and Australasia. 

3, The lAhrary . — ^In addition to tiie usual niunber of periodicals add- 
ed aimually — ^about 60 in munber — 35 new books were added to the 
library during the year. 

4. Identification of specimens.—Ahout 900 specimens were identified 
during the year of which a large nxnnber are the collections of the Forest 
Botanist and his staff. The remainder were sent in chiefly by Dr. K. M. 
Gorrie (North-We.st Himalayan species) and Mr. H. G. Champion, Sil- 
viculturist (Chittagong and South Indian collections) and smaller lots 
by Forest Officers in India and Burma. In addition to the above the 
greater portion of a collection of 200 specimens brought in by the Forest 
Botanist from Bengal and of a collection of about 200 specimens from 
Lahaul and Spiti, sent in by Mr. H. A. C. Gill, I.C.S., have also been 
examined but have not yet been incorporated in the herbarium. 

Tours. — A tour of about four weeks dmation was made b)’' the Forest 
Botanist in Northern Bengal with the Conservator of Forests of that 
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province in couneotiou ivitlr the identification of trees in the Linear 
Sample Plots, chiefly in the Buxa and Jalpaiguri divisions. During 
this visit about 200 herbarium specimens were obtained. A short 
visit was also made to the forests of the Simdorbans for the collection of 
herbarium material of mangroves. In continuation of this tour the 
Forest Botanist spent about a week at the Hcrbariiun of the Eoyal 
Botanic Garden, Calcutta, for the purpose of the examination of speci- 
mens of Dipterocarpaceaj and the critical comparison of material from 
the Dchra Dmi herbarium with t 3 'pe.s at the Calcutta herbarium. 

Kirat Bain. Field Assistant, accompanied the Inspector General of 
Forests on his visit to the Andaman Islands last February and remamed 
there for the purpose of collecting specimens till about the end of March. 
His collections, amounting in all to 250 specimens in triplicate, have 
been received and await examination. 

5. Supphj of Send. — ^In addition to numerous .small authentic samples 
of seeds supplied to various scientific departments for experimental 
purposes and 1 o various institutions on an exchange basis, twenty five 
larger indents, aggregating some 2,500 pounds of seed, were complied 
with during the year. The seed mostly in demand wore Pinus longi- 
foUa and Pinus hhasya for South Africa, Cupressus toruhsa for South 
Africa and Ceylon, and JDalbcrgia sissoo, D. cuUratu, D. oliveri, Adina 
cordifolia and Pterocarpus marsupiwn for Java. 

In connection with the suirply of seed the u'aut of a collection of 
autlientic samples for puipoacs of comparison is felt and a start has al- 
ready been made in the building up of such a collection. 

6. Arhorettm and Fruliccium. — ^In the arboretmn 41 trees represent- 
ing 8 genera and 5 families and in the fruiicetum 40 plants reirrcsenting 
11 genera and 9 families were planted out. In addition to these some 
300 plants were raised in the botanical experimental garden for planting 
at New Forest and in the grounds of the Lidian Military Academy. 

Seeds obtained from the following plants were tested for germination 
.and, proving fertile, these were added to our seed exchange list : Acacia 
saligna Wendl., Arislolochia macroura Gomez, Entcfolohium limbouva 
Mart., MilldXia tetraptera Kuiz., Bkgnchosia minima, DC., Itivea hypocra- 
teriformis Choisy, SopUora griffithii Stocks. 

The following plants flowered for the first time at New Forest : Nat- 
siatum herpeticUm Ham., QJiloraniJms ojicinalis BI., Naravclia zeylanica 
' DC., Cassia inullijuga Bich., Cymbopogon osmastonii Barker, Phntago 
Jancedlata Linn., Gomphostemma parmjlorum Wall., Oestrum diurnum L., 
Laportea gigas Wedd., Thunbergia natalensis Hook, Galtonia prineeps 
Dene., Talinwn panictilalum Gacrtn., Solarium gilo Baddi, Sohnum 
aisymbrifolium Lanilc., Ualleria ellipticu L., Pclivcria alliacea L., Setero- 
morpJia arborescens Cham. & Soholeoht. 
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Plantago lancedlata, one of the Psyllium-seed plants, flowered well 
during the last rainy season but oAving, apparently, to late sowing and 
the excessive dampness at the time of flow’cring during the monsoon, 
would set no seed. At the lime of Amting, however, it is floAvering 
again more piofusely than ever and it appeam likely that good seed will 
be obtained before the rains set in, 

Paspahm dilatatutn. a foodder grass fi'om the Argentine, soaati in 
1932, is begimiing to spread spontaneously in the experimental garden. 

In the arboreliun Amooia ivalltchii. AfzcHa qHa7Kensi& and Ei-ythrina 
veluiiiia have been killed or badly damaged b}' frost, Avhile more than 
one attempt to groAV Acacia koa with success has failed, due apparently, 
to the AA'ant of proper bacterial root infcclio]i. On the ollmr hanrl, several 
other introduced Acacias such as the South African green-barked Acacia, 
the Australian A. confusa, and the Indian species A. smia, A. hntieularis 
and A. ferniginca are doing Avell as also several other leguminous plants 
such as Xyh'a dolabriformis and X. oylorarpa, Cei'aion>a siliqua and 
Dei r is robiista. 

A ncAV botanical garden is being laid out in the grounds hitherte 
occupied by the ilinor Forest Produce garden and the 1/otanical experi- 
mental area, the former si ill being retained as part of the garden. A 
portion of this area has been allotted for exi}erimental plots for the culti- 
A'ation of plants of economic importance on a semi-commercial scale, 
while the remainder is being devoted to the planting of trees, shrubs 
and climbers of botanical interest or ornaraent.al A^alue. 

7. Miscdlamons. — ^In the course of routine Avork advice and techiiical 
iuformation was supidied to forest officers and other cnquii-ers from A'a- 
rious parts of India and Burma. 

8. Staff. — ^The post of Forest Botanist Avas held throughout the 
year by Mr. G. E. Parkinson who AA-as assisted by Jlr. Tvlukat Behari 
Baizada, LoAver Grade Assistant. 

The Mycological AA'ork reported on heloAv Avas carried out by 
Dr. K. D. Bagchee, Mycologist, Mr, A. Hafiz Khan, Upper Grade As- 
sistant, and Mi‘. B. N. Chatterjee, Laboratory Assistant. 

Mycology. 

9. Shisham root disease, — ^The inoculations made on shisJiam 
[Daihergta sissoo) trees Avith Pvsatium sp, are shoAving successful 
results. Cultural studies of Fusarium sp. and of Ganodenna luddxnn 
and Polyporus gilvus are being carried on. 

The die-bach disease ofGmelina arborea, — Cultui'.ol studies of the fungus 
isolated from dead leaves and tvrigs have been continued and tlic cultures 
have produced copious pycnial fruit-bodies which arc comparable with 
those foAmd on the infected leaves and twigs. 
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Inoculation experiments conducted on potted young plants in chatn- 
bers, \ntli controls, have successfully produced infection and show pyc- 
nial fruit bodies similar to those fomrd on the naturally infected trees. 

Peridermwn Mmdayeme. — Part 2 of the investigations on the in- 
festation of this fungus on Pinus longifolia dealing with the distribution, 
morphology, pathology, biological relationship and control of the alter- 
nate stage Gronartium MmaJayense on SweHia has been published in the 
Indian Forest Kecords. 

Perideimkm mdicim.—Tke moiphological study of the fungus has 
been concluded. 

jDamjping-off disease of seedlings of forest importance. — Some organisms 
IcnoAvn to ca\;se damping-ofi have been isolated and arc grovung in cul- 
ture and from observations made the percentage of damping off has been 
estimated for the following species : — Soymida febrifuga, Terniinalia 
tomentosa, Dalbergia hiifolia, Dalbergia sissoo and Gmelina arhorea. 

10. Cultural studies of wood-roiling fungi. — Cultural studies of six 
typical wood-rotting fimgi common in the Indian forests and in timber 
yards have beau xmdertahen. Inoculation experiments have been done 
on Palbergia sissoo and Balbergia htifolia grown under controlled condi- 
tions witli two of those organisms to study their pathogenicity on living 
plants and also on blocks of wood of Balbergia sissoo and Adina cordi- 
falia to test, at the same time, the wood-rotting properties of these fungi. 
Two more will be taken up this year in this connection. 

11. Sal root disease including Polyporus shores. — k large number of 
specimens of diseased and dead sal trees from the United Provinces and 
Bihar and Orissa were examined. Some local tours were made in Uie 
Debra Dun forest dh^ision to study the problem of sal mortality in the 
local forests and from observations it appears that the disease is cormlat- 
ed with drought conditions resulting from scanty rainfall during previous 
years. More evidence on Uiis problem is being collected from the other 
divisions where sal has been dying during recent yearn and more material 
will be examined in this coimection. 

12. Pontine work. — ^The collection and identification of hai’d fungi 
with Ihe idea of building up oim local collection for purposes of identi- 
fication and reference is being continued ; some notable additions have 
recently been made of Polyporacece and TfudloplioracecB from Bengal. 
Oitr Kumaon collections of PdyporacecE have mostly been identified 
and incorporated. Arrangements are being made with specialists in 
Jhu’opo and America for the identification of Himalayan rusts and the 
e.xchange of these wilh European t)”])!};}. 

Many enquiries and specimens for examiualiou have been received 
from various forest ^visions among which are included some interesting 
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tree fungi such as a rot on Cinnamomuni cecidodaphne from Jalpaiguii. 
Bengal, and on teak from Angul, Bihar and Orissa, die-back specimens 
of Miekeha cliampaca from Kurseong, Bengal, u-itchcs- broom specimens 
ot bamboo from Lausdowne, United Piovmces. specimens of dry rot in 
the timbers of Phatbe hainestana and ^moora wallichii from Lumding, 
Assam, etc. These have been examined more or less in detail but are 
treated as problems secondarj’' in importance to the sanctioned pro- 
gramme of work and are cari'ied on as far as time permits. 
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CHAPTEB ly.— ENTOMOLOGY BEANCH. 

Insects of Sal. 

As a lesult of the remedial measures carried out in Haldwani divi- 
sioHj United Provinces, -where the timber of sal trees, that -w'erc dying- 
oll in tliousands, was being depreciated by the attack of secondary borers, 
the trouble has been checked. The 3,701) commercially useless trees 
felled as traps absorbed most of the borer attack and the damage to stand- 
ing djdng trees was vciy much reduced. The control operations ore 
being continued and an additional measure involving auctioning at the 
end of the monsoon and extraction before the following ilatch is being 
adopted ^rithoul loss of revenue to the deport ment. 

The cause of the mortality of saK winch still continues, was further 
investigated and it was found that the extensive carbonisation of the 
bark resembling scorching by fire is caused by an ascomycetous fungus, 
Eypoxtjlon mmlatim, a saprophyte of dead bark and rotted wood. 
In the roots of dying and dead sal a mottled discolouration was produced 
by a fungus, Polyporus gilviis, which may be directly parasitic. 

Insects of Teah 

PImsus imhbaricus. — The Phassus borer of teak is extremely poly- 
phagous; records were made of twenty-seven alternate food-plants 
most of which are shrubs or saplings of underwood trees forming the 
soil-cover in plantations. An attack by the borer in Evealyptus robusta 
plantations in Coorg was found to have spread from the very high infes- 
tation of the dense imdergrowth in this locality. The life-cycle is annual, 
moths emerging in May-June. A Uc-riid has been obtained as parasite 
of the mature larva. 

Defoliators. — ^Thc yoimg foliage of Kigolia pinmfa is an alternate 
food of Hyblaea puera; the older leaves are not eaten. Survival of 
puera caterpillars on teak is three times as great as on Kigelia, 

An epidemic of Hapalia mnclmemlis occurred in the Central Provinces 
and at Dehra Dun towards the end of the monsoon of 1933. This ajjpears 
to have been caused by the abnormally high rainfall of May-June 1933, 
bringing teak into leaf earlier and enabling mstivating moths of machac- 
rails to breed. 

Diacrisia obligna confusa was reared on teak, Clcrodendron infor- 
tmaium and Vitex negundo. A pupal period of four months, December 
to April was recorded in Dehra Dun. 

A study of the ecological factors influencing the incidence of defolia- 
tion in the Nilambur teak plantations, Madras, was made in April-May 
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19jo. Ko correlation could be found between tlic initial appearance 
of defoliation on the new flush and the present state of the leak stand 
or the composition of its underwood, taldng the compartment as a unit. 
The spread of the moths during the flight of the first generation from 
localities where winter sm’vival is high coimter-balances the deficient 
population in localities where survival is low. Over a period of years, 
however, the frequency of light defoliation is high in the age-class 1-10 
years but the incidence of serious defoliation i.5 not liigh ; the frequency 
of general defoliation is highest in the age-classes ] 1 to 45 and the inci- 
dence of serious defoliation is also highest, being at its maximmn in 
the 21-30 class ; in the 61 to over 70 age-classcs the frequency is lower 
than in the younger crops, and the incidence of serious defoliation is 
lower than at any age except under five years. 

It is believed that the gradual foiling off in the intensity of defolia- 
tion from the age of 30 years which becomes still more marked from the 
age of 50 years is duo to the invasion and establishment of a mixed 
imdci-wood with its accompanjdng micro-farma, ?.c., to the gradual 
increase in the v.aricty and efficiency of natmal control in the form of 
predators and parasites. The relatively low intensity of serious defo- 
liation in the first 10 years, on the other hand, appears to be an effect 
of the food-supply of the defoliators, as the young teak matures its 
foliage more rapidly at the critical season. 

The biological control of teak defoliators is therefore a matter of 
the early introduction of an underwood or nndergro\vth, but one com- 
posed of species that favour the establishment of natural enemies. Eco- 
logical surveys are now in progress to determine the defoliator faiuia 
of the common plant associates of teak in plnntatioiiB from this aspect. 
As Ls usual a large piojiortion of the species of defoliatore, predators 
and parasites resulting from such a sun'ej' prove to be new. 

Insects of Snn<J/i}. 

jdnalyies of collections. — ^The greater part of the insect fauna of the 
sample plots has been completely analysed and the seasonal incidence 
and distribution worked out for the Anthicidae, Cercopidae. Coccinellklne, 
lOlateridac Eormioidae, Eulgoridae, Jassidao, Mombracidae, Keuroptera 
and Pontatomidae. In this work over 4fi,000 specimens were identified. 

Taxonomy . — ^Koports on the identification of the insects of sandal, 
Sanialum album, have been prepared by specialists and sent to press, vh., 
Anthicidae by E. lleberdy; Molasida" and Elntridae by E. Eleutiaux ; 
J.assidae by li. K Pnithi ; Coccinellidae by E. Koichefsk)*; Foiinicid.je 
by D. llukcrji; Pontatomidae by N. C. diatlorjec ; Thysanoptdra by T. 
V. Eamakrishna Ayj-ar. These papers add 207 species and 167 genera 
to the insect fauna of sandal. 
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Bionmnics. — Work on the life-histories of several sandal iiisccls was 
contimied and one paper was pubhshed in Jvdian Forest Records. 

Transmission Rxpcrimaiis. — ^Thc work on the experimental trans- 
mission of the spike disease of sandal by means of insects was continued 
at the Inscotaiy, Indian Institute of Science, until the end of September 
1933. The results of two hundred experiments with thirty-oue species 
of Hemiptera appear to confirm the theorj’^ previously advanced that if 
spike is carried by insects it is very probable that the Jassid, Moonia 
albimctculatfti is a vector. IUghty suspicious symptoms were obtained 
in five well-defined cases as the result of infection vdth viiulifcrous in- 
dividuals of this species. A careful study of the symptoms and bio- 
logical considerations, and analyses of tobal nitrogen and starch contents 
leads to the conclusion that these plants are spiked though not viru- 
lently so. A cytological examination by Jlr. JI. J. Narasimhan, Myco- 
logist to the hlysore Department of Agriculture, .supports this conten- 
tion, intracellular inclusions having been found by lum in sections pre- 
pared by him. 

Lantaua aphids are also saspected as vectors of spike disease, one 
plant apparently being infected as a result of transmission experiments. 
Seventy-two case.s in which species of beetles wore used yielded negative 
results. 

These data have been published in the Indian Fm-est Records and 
have also fomed the subject of some notes in Natuie. The deduction 
that spike has been experimentally iransrail-tcd by insects and that 
Moonia, albimnculata is a proved vector has not been generally accepted, 
mainly because leaves from the Moonia and aphid afiected plants, when 
grafted on to healthy plants in order to ascertain if the diseased con- 
ditions were transmissiblo by grafting, failed to take and gave negative 
end-results. In the meantime the special grant subsidising research 
on spike disease has expired and the investigation has been closed dowu. 
It is a matter for regret that the retrospective decision of the Govern- 
ment of Madras to cease research on this subject makes it impossible 
to jiresent unassailable scientific proofs of this achievement. 

Insects of Bamboos. 

Borers of felled bamboo, Binoderus si)p. In bamboos felled at the 
right season of year practically no damage takes place in the forest. 
The damage develops in the storage depots, where infested slock is held 
for more than a year. An article on the protective measures to be taken 
for stored bamboos was published in the Indian F wester. It was also 
demonstrated that the specifications' for lanoo .*itavc.s of solid bamboo, 
and for tent and telephone poles with regard to borer holes were unneces- 
sarily strict, and that a revision of the specifications should reduce 
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considerably tbe price at ■wbicb contractors can supply material, and 
should reduce the rejections o£ materials in use and reissued. 

Damage by borers to living bamboos Dcndrocahvws stricltis was 
investigated in Landsdowne division, U. P., and at Dchra Dun ; the species 
concerned are Esiigmena cldnensis (Chrysomelidae), Cyrtotrachdus sp., 
and Myocalandra exaraia (Giu'culionidae). 

Tbe beetles of Esiigmena chinensis appear at the beginning of the 
monsoon and lay eggs under the sheaths on growing culms. The lar\^ac 
feed superficialty on the intemode and finally bore into the thickness of 
the wall excavating a longitudinal narrow timnel a few inches long in which 
pupation occurs in September. The beetles form in about a fortni^t 
and remain in the tunnel from tire autumn imtil the rains of the follow- 
ing year. Damage by this species appears to be most frequent in solid 
bamboos of small dimensions and in the solid part of large hollow bam- 
boos ; thin walled hollow bamboos arc not usuallj* attacked. Second 
year and older culms are not attacked. 

Damage believed to be due to Cyrtolrachelus is characterised by a 
long tunnel starting at a sliallow excavation beneath a culm sheath 
and passing internally through several intemodes, grooving the inner 
side of the wall, perforating each node passed, and terminating in a hol- 
lowed out and killed terminal shoot. The dead top of the culm may 
smmount a length of anything from a foot to fifteen feet of living culm 
if the bud is not killed right back at the beginning of the monsoon. 

No living insects were found in the spring in culms attacked dm'ing 
the previous rains. 

Damage of this tj'pe is commonest in dense crops of bamboos and in 
those unworked for more than four years. It is not entirely similar 
to the work of G. longipes in Mdocanna bamhusoides or in D. strictvs 
in the Central Provinces. 

Myocalandra exaraia lays eggs in the abandoned timnels of E. chinensis 
in second 3'’ear and older culms. The tunnels nm in the internodal wall 
and in solid, intemodes but do not penetrate nodes. The damage is 
entirely secondary to the attacks of primary borers. ' 

A secondary disease of bamboos was foimd in which a fungus and a 
bacterium are associated. 

Control measures appear to coincide with the presor-iptions for the 
esq)loitation of bamboos already bid down in working plans. In cases 
of very bad attack by E. chinensis the cutting of the culms of the current 
year only is advised. 

Insects of Champ. 

An inscctary was established in Kalimpong division, Bengal, in 
October to study the dying-back of champ {Michdia champaca) in plants* 
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tiotie and tlie insools nssocialed •ndf.h it. The ponfcatomid bug, Uirosl;/ns 
pundigera, was found io occur in all the champ plantations of Buxa, 
Darjeeling, Jalpaiguri, Kalimpong and Kuiscong divisions and on natural 
forest trees. It also breeds on Michclia ecccelsa in the Tista valley and 
on M. monlona at Latngmi. It is apparently an endemic siJeoie.s in the 
Dunra and foothills of north Bengal. 

The life-cycle of U. punciigeru takes about 30 days in September 
and 45 to 105 days in the period October to Janu.'iry. The adults are 
long lived — ^up to 5^ months — and pass the colder weather sheltering in 
the drj' or curled champ leaves on the tree. There is no indication 
of a prolonged period of hihcniatiou or prolonged break in the repro- 
ductive activity of the iuse<3t. Egg-laying recommences about the 
middle of March. 

It is improbable that the drain of sap from the young flush of foliage 
and stems by a massed attack of bugs is sulficicnt to cause the dying 
back of the whole cromi or of the bole nearly to groimd-lcvcl. 

A rot due to a Fimrium producing Nedria fructifications in the 
later stages has been foimd and it is possible that tliis fungu.s is a pri- 
mary disease of champ. The connection between the fungus and the 
bug ife to he discovered. 

Observations on the life-histories of defoliators, leaf-rollers and leaf- 
cutlers and leaf-miners and shoot-borers of champ ore in progress. 

fnseds of Deodar. 

The investigation of tho onuses of the dying-off of deodar seedlings 
and transplants in nurseries was continued by vi.sits to Clialo'ata divi- 
sion, U. P. In the spring very yoimg seedlings are cut back by cnlr 
worms which appear to be half grown catcr]>ill.ars that have lubernatcd. 
The cutworm population is mainly supported by weeds a7nong which 
Rumex mpalmsis is import ani. 

Further observations on transplants showed that most ol the casual- 
ties are due to causes other than insect attack, bad planting and desic- 
cation being important factoi-.s. Cockchafer grub damage was slight, 

Jmeds of Hdllool-, Mulberry, Oaks and, Sins/iam. 

Tire borers of felled bollock {Termimlia wyriocarpa) are being iuvo.sti- 
gated by breeding from logs exposed for various periods in iSadiya divi- 
sion, Aasani, and Kalimpong <iivision, Bengal, as a preliminaty to the 
isolation of tho.se species immarily attacking the living trees. 

An Tndarbda in rcpoitcd as injurious to young saplings of this .specsios 
in Siksagar division, Assam. 


03 
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Life-history studies of a defoliator of mulberry (Monts indica), a 
pjaalid, Glyphodcs pyloaKs were continued at Dehra Dun. 

MaJacosoma indica occurred sporadically on Qucrctis dilatnta and 
Q. incana in the Muktesar laboratory forests and in Naini Tal division 
in 1933 but no field-work was undertaken. 

The life-history of Apodcrus sissu (Curoulionidae) a leaf roller of 
shisham (Dalbergia sissoo) has been commenced. 

Borers of Indian Timbers. 

The general survey of the borer fauna of forest trcc.s and of the 
range of food-plants of the iudividiuil species of borers was continued. 
Material came chiefly from As.sam and Bengal. 

In Kalimpoug <limion, Bengal. ISsiieeici. of trees were felled and 
exposed for a comparison of the effects of removing the bark from logs 
and leaving it intact. It. wn.s found that some species of trees are not 
liable to attack dming the half year that includes the cold se.ason, and 
that of other species liable to borer attack some arc protected by learing 
the bark intact, others by removing it immediately after felling. A 
similar project has been started with 30 .specias in Jalp.'iignri division, 
Bengal. 

Timber of Boinbtix mthbaricum can be protected by removing the 
bju'k but when required for use in the luanufocture of matches it is neccs- 
sarj' to retain the bark. UTic value of treating tlie bark u-ith creosote, 
crude petroleum and furnace oil was tested. None of thcac measures 
gave complete protection nlthough each of the oils cluninatcd certain 
groups of borers. 

Marine borers wore studied at Beypore and luillai, South Mal.ab;ir, 
where the incidence of damage of Teredo and Martesia Jluminalis vaiies 
witli the location of the depot with reference to the salinity of the 
water. It was found that timber may be stored in tidal waters for a 
period of six months from the beginning of June to the end of December 
without any damage of commercial importance occurring. But that 
logs left in the water or newly immersed between Januaty and Msiy 
begin to be seriously affected by Slatksia und less so by Teredo. In 
three months a penekation of about an inch depth may be erqpected. 

Parasites and Predators. 

Parasitc.<i of teal- defoliators. The newly rccoidcd .specie.s of parasites 
and hyperparasites include Apanidcs hyblaca, Cedria jmradora, ChdoneUa 
sp. (Braoonidae); Brachymeria enplocae, (dialoidae); Echthronwtpha notu- 
latoria, Mesochorus plusiaephihts (Ichneumonidae); Jlctm liyalinata, Cadur- 
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cia seif^rstcdti, GarceUa I'ochiana, Dolichocolon orhitalc, Entachina civiloide$, 
Exorista heta usiae, Hapalioheuius maeJiacralis, Nenmilla floralis, Plycho- 
mijia rcmota, Sfumia inconspiauelh, S. nigribarbis, S. parachrysops 
(Tnohinidao). 

Tlte folIo'R'inij species arc parasites oi both machnrraUs and puera ; 
Blasmvft hrt^vicornis (lillnsniidac), Plycimnyia rcmota and Starmia incons' 
picnelkt (Tnchiniclno). 

, ‘ Nine species of teak defoliator parasites arc knomv from other liosis. 

Pmlafoi's of kali defoHalots. — Several species of MauUdat' which 
are, fairJj' general feedcjn have been studied including Creabotcr tirljana, 
Dciphohe spp., Epheslmda {nkmediana, liicrodula walwoodi. The 
lifc-oycles are either annual or two per annum, the adult mantis i,s long 
lived and the nymphs feed actively throughout the year except in regions 
where there is a cold season. Food is taken at. the rate of one caterpillar 
per day or every second day. 

An account of the biologj' of the hlantidao is in the press as an 
Indian Forest Jtecdrd. 

Tlic life-hi.storie.s of a Reduviid bug and of a .spider are under obser- 
vation. Tlic 11013 ^ 1 , Idgia iwhnvra, is ])rcdaciouB in the larval stage 
on macJiaeralis. 


Termit/is, 

The investigation of the seasonal incidence of soil termites at 
iJehra Dun in relation to the factors of climate, food-supply and protec- 
tion was concluded, and the results were applied to methods of comparing 
the efficiency of treated and nnl-reated timhein in relation to termite 
•ntl.ack. ■ A technique was developed for the comparison of nnt\iral resist- 
ance, preservative cfficicnc}* and durahility under experimental condi- 
tions, valuations of potential durability under conditions of use being 
impossible. The methods mvolve exposure of closely arranged test- 
pieces and baits in small plots, results being expressed in tenns of useful 
life (durability^), uuattaeked life and average densits" of termites per 
lc.st-pieoe at the end of a lixed period (rosislanco). For preservative 
cfficienc}’ test.s parallel experiraonUs with material in covered trays are 
recommended. An account of the methods of testing the su.sceptibilitj!' 
of timbers to termite attack^ia in the press as a Forest Record, 

A comprehensive article on control measures suitable for use again.st 
termites injurious to forest buildings, nurseries regeneration areas, 
and living trees was published in the Indian Forester. Judging by the 
sale of reprints of this arliolo in various parts of the world it has served 
'a useful pnrpo.se. 



General Insedaiy Worh 

Dtu’ing the year 194 consigmneuts of attached material and insect 
specimens were received from various forest divisions in India for iden- 
tification, etc. In the Insectary 68 cages were discontinued and 552 
cages were in progress. The total number of insects bred out was 
57,964 and of these 15,676 were set and labelled. 

Life-historj' studies w'ere carried out on defoliators of Acacia arabica, 
Albizzia jnocera, Capresstis sp., Evgenia jambolana, Kydia calydna, 
Mallotus philippinensis, Pinus longifolia, Santalum album, Shorea robusta, 
Terminalia iomentosa. 

The biology of gaU making Psyllidne was almost completed. 

Advice w'as given on the introduction and propagation of cochineal 
insects for the destruction of prickly pear and an article was published 
in the Indian Forester on the subject. 

Systematic Entomology. 

The insect collection now contains 13,587 diffeient species of insects. 
287 speoic.*) having been added during the year. The collection of im- 
mature stages has been greatly increased and particular attention has 
been given by the Systematic Entomologist to the classification of coleop- 
terous larvae ; two Records on the subject are in press. It is of in- 
terest to note that insect specimens sent with enquiiies by forest officcis 
are most frequently in the larval stage ; although a great proportion of 
coleopterous lar\'ne can now be accurately identified, most lepidopterous 
larvae are rmltnouTi and a collection of these is being built up -vvith a view 
to study and classification. 

As in former years niuncrous specialists have assisted in iilie classifica- 
tion of our collection of adults, and have de.scribed Indian species in 
many scientific publications. Especial acknowledgments are due to 
the specialists in the British Museum, to the Imperial Bureau of Ento- 
mology under Sir Guy Marshall and to Dr. T. E. Snj’der of the United 
States Bureau of Entomology. The latter has studied and classified 
a very large collection of Teimitidae, which had remained untouched for 
many years as no other specialist would undeilake the work. 

A paper on certain African beetle larvae of economic importance, 
prepared at the request of the Government Entomologist,- Uganda, 
has been publislied in London. 

The Forest Entomologist continued the study of Oriental Scolytidao 
and Platypodidae (43) including the identification of the material in these 
-.families collected b}’’ the Pacific Entomological Survey. Several reports 
were completed in the series Entomological Investigations on the Spike 



Disease o£ Sandal (44) bringing the number sent to press up to twenty- 
four. 

Tours . — By Dr. Beeson to timber mills and depots in Bombay, Madras, 
and Calicut ; to JNilambvu', Madras and to Coorg in April ; to Bangalore 
(Spike Conference) in April; to Kalunpong, Bengal in October; to 
Bancbi (Lac Cess Committee) in October and Marcb ; to Lansdowne, 
United Provinces in Februaiy. By Mr. Gardner to Cbalcrata, United 
Provinces, in April. By Mr. N. 0. Chatterjec to Nilambur in April- 
May ; to Ealimpong, JLmseong and Jalpaigiuri, Bengal in September 
November and March ; by Mr. Dover to North Salem, Madras ni May ; 
by Mr. Bhalia to Gliakrata, United Province.^ in April and Juno ; to 
Lansdowne in Februaiy'. By Mr. S. N. diaitciyee to Kilambur and 
Coorg in April. 

ilfuset/wis. — The entomological musemn continues its steady growth, 
the principal accessions ivere 206 specimens of damage to timbers by 
boxers. Specimens of reptiles and amphibia were added to the zoological 
museum. A set of exhibits was prcpai-cd for display at ngricnltural or 
industrial exhibitions in the provinces. 

lAbmry , — 192 books besides periodicals were added to the Zoological 
Library during the year. 
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CHAPTEE V.— ECONOMIC BRANCH. 

Wood Technology Section. 

1. Besearch. 

{a) Work in connection with ihe preparation of a hand lens key for 
the identification of the important commercial limbers of the Punjab was 
completed and is now in the press. In this bulletin, a full macroscopic 
description of various timbers, as well as short notes on their strength, 
seasoning properties, durability, working qualities, and suppl)’ and uses 
have been given. As these notes are the latest available for the timbers 
in question, it is hoped that the bulletin will prove useful to all interested 
in the timber-trade. 

(6) Studies m the formation of growth rings in the woods of Acacia 
catechu, Bombax malabaricum, Eugenia janibolana, Finns longifolia. 
Shorea robusta, Tectona grandis and Terminalia tomentosa were continued 
during the year. "While making a critical examination of the wood 
blocks of Terminalia tomentosa, a hitherto undesoribed tj’pe of paren- 
chyma distribution was discovered. It was found that the so-called 
terminal parenchyma cells of Terminalia tomentosa are not really terminal 
but initial. Since this tyi)e of parenchyma distribution is apparently 
something new, a short note on the subject was published in Nature, 
"V^ol. 133, p. 216, Eebruaiy 10, 1934., to bring the matter to the attention 
of plant anatomists and wood technologists in diSerent parts of the 
world. During the coming year, the remaining species will be critically 
studied. 

(c) Research on the anatomical study of the wood of Indian Dipter- 
ocarps was continued during the year. 164 specimens were cut, of 
which 94 specimens were studied and their anatomical data taken down. 

More specimens will be cut and studied, dining the coming year. 

{d) Ejqieriments in connection with tlic improved method of softening 
naicro-blocks in hydrofluoric acid were completed witli success. Tropical 
timbers generally, being hard, require softening with lydrofluoric acid 
before any thin section can be cut. Most of the hard Indian limbers 
used to take about 6-8 weeks to soften, which is a long time, especially 
if the identification required is urgent. During the last 2 yeais expeii- 
ments have been carried out on various timbers with a idew to shortening 
the time required for softening. "Dltimately this difiiculty was overcome 
by using a pressure cylinder similar to that used by Lodewick for his 
“ shorter celloidin method,” but some modifications were necessary 
to suit the present work. The results obtained have been very satis- 
factory. Timbers which used to take 6 weeks to soften can now be 
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softened imdcr pressure in a week’s time, mid those inking 8 weeks in 
10-16 days. Details of the new method have iieon published in the 
Aomals of Boimy for Januaiy IDSd. 

(e) The study of the diflerent varieties of Tominalin tomentosa 
(laiird) w.as continued during the year. All laurel trees do not have tlic 
good figured wood which usuall 3 ' fetches a very liigh price in tlie foreign 
raaricot, in fact this figured wood is rather rare. The idea uuderh'ing 
thi.s research was to find out whether good figured u'ood i.s confined to 
certain varieties of laurel or not and to discover whether such variclios 
can be differentiated liotanicallv. so that seotl from such trees could be 
used for regeneration purposc.s. Bunna, Jfaclras and Bombay arc in- 
tOTe.sted in tliis problem. 

if) To study the relationship between the anatomical structure and 
physical iiropcrties in common commercial timbers of India, work has 
been started with Tcctona grmdis (teak) from Burma. Ninetj'-one 
specimens have been received representing wide linged heav)’' teak, 
normal teak and wide ringed light teak. Tbc.se .specimens are also being 
tested in the Timber Testing Section to find out their strength values. 

(^) A study of the wood.s of the Indian Mcliacene (Mahogn.ny family) 
has been started. Wood blocks arc being prepared for cutting sections. 

2. Identification of ’Woods, 

As usual, a large number of timbers were received from various 
sources for identification. Among these there were one or two of 
historical intere.st. The Inspector General of Forests wliile on tom in 
Andaman Islands obtained a snudl piece of wood from a British sailing 
ship which was said to have been wrecked 70 j'cam ago and had finally 
drifted into a mangrove swamp. Tlio wood was ver}' much discoloined 
and distorted and on examination was identified as Burojicaii birch. 
On another occasion a small piece of wood from the gale of the Parana 
Killa jit Delhi was sent for identification. It was found to be a perfectly 
somid piece of sal {SJiorca robasla). In this connection it is interesting 
to liok tlie following: — “Pimina Killa was built or restored by tl«j 
Emperor Humayun in 1530 and was abandoned shortly after his death 
in 1666. After this date no one would have been lilccly to repair (ho gate ; 
so that this sal gate has fulfilled its purpose for more thon 400 years,” 

The total number of timbers identified during the r^car was about 
300. 

3, Examination for Fungus, 

Various enquirers sent samples of wood suspected of having 
been attacked by fungus. The number of specific enquiries replied to in 
tliis connection won 56* 
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4. Special Enquiries. 

Several special problems were taken up on behalf of research of^cers 
of the Institute and forest officers in the provinces. Work was also done 
for several business firms. In this connection 123 wood specimens were 
examined. 


5. Accumulation of Anatomical Bata. 

In the course of routine work, over 80 data sheets were filled up and 
filed for future reference. 

6. Collection of Authentic Wood Specimens. 

(а) In India : — Several authentic wood specimens were received for 
the standard collection. 

(б) From abroad : — ^During the 5 *ear altogether 190 wood specimens 
were received from the Fan Memorial Institute of Biology, China ; the 
Director, Forest Products Laboratory', Princes Risborough, England ; 
East Africa, South Africa and the Federated Malay States. To the 
donor's our shrcerc thanks arc due for helping the Forest Research Institute 
to make a complete collection of the commercial timbers of the world. 

7. Distnbution of wood specimens. 

In response to requeists from abroad and from various parts of India, 
77G samples of timber were sent out to interested inquirers. 

8 . General. 

Short coiuses in Wood Technology were given to the following 
officers : — 

(fl) Mr. H. M. E. Morse, Works hlanager, North-Western Railway. 

(6) Mr. 0. B. Grey, Assistant W^'orks Manager, North-Western 
Railway. 

(c) Mr. D. Mukerjee, Professor, Ceylon Technical College, Colombo. 

(d) ifr. B. M. Mubayi, Student Sleeper Passing Officer, Eastern 

Group, Calcutta. 

Over 70 photomicrographs were sent to various persons interested in 
wood identification. 


9. Puhlicaiions. 
See Appendix I. 
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TarBEii Testing Section. 

L SfaJSf. 

The Avork of the Thuber Testing Seistion lias of necessity been sloAvcd 
down considerably by the reduction of .staff consequent upon the retrench- 
ment which accompniiiccl the financial depression. In .spite of tliis a 
considerable amount of work has been done and a reasonable balance 
maintained between tests and computation work. 

2. Special Jnvcsdgations. 

(а) The study of tho influence of friction on the rc.sults obtained with 
the standard shearing te.st tool Avas continued. A large number of 
matched specimens were tested in the standard tool and in a speoially 
constructed tool with roller beath^s. It was found that the influence 
of friction on the observed results was negligible, far greater variations 
being introduced by the shape of the tesjt specimen and by the manner in 
which it was held in the tool. Sufficient data have been obtained and 
studied to hidieate that the standard method of te.sting shearing strength 
in Avood yiehls very useful results Avhich arc suitable as a bask, of com- 
parison betAveen sjiecjes. 

(б) The study of the effect of Avood coatings in retordiug the passage 
of moisture Avns discontinued on account of shortage of staff and the 
necessity of employing them on other W'ork. The results obtained Avere 
inconclusiA'e but indicate that most wood coatings, n.s commonly used, 
do not develop their full Av'aterproofing caiiacity because insufficient 
material is applied and the coatings arc not truly continuous. There 
Avas also OAudence that lacquer, cellulose and A'arnish co.atings, if applied 
in sufficient quantit}’’ and formed into a continuous coat, very greatly 
retard the posaage of moisture. 

(c) Tests Avere continued on glue joints supplied by Ground Engineers 
through the Inspector of Civil AA*iation. It i.s gratifying to note that it 
has now become a comporntiA-ely rare occiuTence for a Ground Engineer’s 
work to fail to come up to specification. 

♦ 

{(I) Tests were made to investigate the physical condition of a teak 
sole bar taken from a railway Avagon Avhich had been damaged in derail- 
ment. It was found that, though the bar had in tho first place been 
made of poor quality teak, the sh’cngth Avas sufficient for the purpose 
for Avhich it had been used. There Avas strong evidence that the breakage 
of the sole bar had been the result of abnormal stresses caused by tho 
derailment. 

(fl) A few tests vrore made of timber connectoK such as are used in 
modern construction abroad. It Avas fotmd that those connectors very 
materially iminovc timber joints. It Avas especially, noted that babul 
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{Acacia arabica) coned dowels of the Kubler type, if properly designed 
and applied, are eas)’' to fit and produce excellent joints. These connec- 
tors not only increase the strength of the joint but, a matter which is 
often of greater importance, very considerably reduce the distortion of 
joints under moderate loading. 

if) A series of tests was made to compare the mechanical properties of 
veiy wide ringed (fast grown) teak with those of normal teak. \NTiile 
the final conclusions must await the report of the Wood Technology 
Section on the structure of the wood, the mechanical tests indicate that, 
though rapid growth in ring porous woods is usually accompanied by 
the production of strong tissues, there is an optimum beyond which 
increased rate of growth in teak ma}* be accompanied by reduction in 
strength. It also appears that in teak of extremely rapid growth the 
weight of the wood may depend more on the presence of infiltration pro- 
ducts than is normally the case. No seriously defective material, 
however, was encoimtercd except when the growth rate was excessively 
rapid, and material having 4 rings per inch or more was found to be of 
good quality. This mu.st not be taken to mean that extremely slow 
grondh on the other hand is good. VeiA' slowly grown teak is usuaUy 
of inferior quality also. 

(g) A few tests wore made to compare the strength of solid wood with 
that of plywood. AVhen used as panels the 3-ply wood resisted 
practically tliree times the load carried by an equal thiclcncss of solid 
wood. Tested in the same way 5-ply panels carried more than four 
times the load wliich could be carried by solid panels of the same thickness. 

(li) Plywood boxes of hollong {BqAcrocai'pus macrocarpus, Vesq.) 
prepared by a firm in India wore submitted to strength tests. The 
results obtained with these boxes were at least equal to, (in some case.) 
better than), results obtamed with imported ph'U'ood boxes, 

(7) A new tj'pe of collapsible packing box designed and built at the 
Forest Eesearch Institute was tested and gave promising results. This 
work is still engaging the attention of the Wood Workshop Section. 

{jD The Officer in Charge was placed on special duty to conduct a 
study wliich should lead to the preparation of grading rules for Burma 
teak. A visit was paid to Calcutta and Eangoon and the position dis- 
cussed ivith railway officers and teak dealers. A report was written on 
the information obtained, and arrangements were made to collect data 
over a period of some months in order to have reliable facts and figuies 
on which subsequently to base grading rules. 

3. Routine Testing, 

In spite of the small staff now employed, work was vigorously pro- 
secuted under Project No. 1 (Standard Tests of Small Clear Specimens) 
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and Project No. 2 (Standard Tests of Sinictural Timbers). Routine 
testing was also done on glues, ply woods, containers, etc., in co-opera- 
tion with tlie Wood Workshop Section. 


No. of species tested during the year. 


Projoct 1 . 

Groen. 

7 

Ah' dry- 
2 

Kiln dry. 
•1 


Project 2 . . . . 

3 

3 

• a 


Project 0 under various sub- 
licads .... 



• a 

30 consigamonis. 

Tests of glue joints for air- 
craft .... 



a a 

33 oansiguments. 


No. of species computed during the year. 


Project 1 . . 

Green. 

7 

Air dry. 

2 

Kiln dry. 
5 


Project 2 . 

3 

3 

.. 


Project 0 under various sub- 
heads .... 

* a 


a a 

42 consignments. 

Tests of glue joints for air- 
craft .... 


• » 

• a 

33 consigunionts. 


Over 12,000 mechanical tests and nearly 18,500 physical determina- 
tions were made during the year. Besides routine computations 
numerous tables and graphs were prepared for publication and for 
answering enquiries. The work started last year in the preparation of 
graphs for the determination of the annual cost of sleepers was completed. 
In comicction with the special shrinkage study 9,000 observations were 
recorded drn'ing the year : these results indicate that under climatic 
conditions in Dehra Dim the shrinkage from the green to the air-dry 
condition is approximately hall the total shrinlcagc from the green to 
the oven dry condition, and that the method of treatment, except at the 
very start of seasoning, has no appreciable effect on the result. 

4. Publications. 

See Appendix I. 

5. Technical Notes and Advice. 

The number of technical notes and letters of technical advice was 
somewhat reduced during the year on account of the Officer in Charge 
being absent on leave dming part of the year. In spite of this, 99 techni- 
cal letters and notes were iasued on various subjects among which the 
following may be mentioned : — 

1. Woo'd for cross arms on transmission lines. 
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2. Effect of preservative treatment on Tcrminalia iomentosa (not 

deleterious). 

3. Wood for pick-axe lielves. 

4. The relative strength of heartwood and sapwood. 

5. Wood for aeroplane spars. 

6. Wood for cart wheels. 

7. Wood for macliiue hearings. 

8. Wood for spring hoards. 

9. Indigenous substitutes for hickor 3 % 

10. Indigenous substitutes for asli in bent work. 

11. Working stresses and specifications for transmission line poles. 

12. Timber for boat building to be used in salt water. 

13. Inforra.ation concerning flooring timbci's. 

14. Bobbins. 

15. Sports goods. 

16. The use of .rissoo in railway carriages. 

17. Framing of gi’ading rules for structural timber and for lumber. 

IS. Timber for decking. 

19. Shoe lasts. 

20. The strength of wooden sole bars in railway wagons. 

21. Timber for diuttles, tool handles, camera stand!}, folding chairs 

and sports goods. 

22. Barrel malnng. 

23. Modren connectors for timber structures. 

Realization of the value of strength data and general information as 
to the siiitability of various indigenous species for particular uses is 
gradually hicreasing, and there is consequently a growing appreciation 
oi the importance of the scientific study of Indian woods for which the 
Forast Research Institute is responsible. 

AVoon Seasoning Section. 

1. Nm Method of Kiln Drying. 

During the year consideiable i>rogrcss was made with the new metliod 
of lain djjing described in detail in last year’s report. A number of 
kiln charges of A^arious species ivere dried, and in most cases satisfactory 
results were obtained. AA’ith laurel {Temniialia iomentosa), sissoo 
{Dalbergia sissoo) and toon {Ocdicla toona). it lias been possible to sliottcii 
the time of drjdng, reduce the consumption of steam and of electric 
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ourrent, and obtain Mln-dried material praotically free from any 
permanent set witbont any intermediate steaming operations. 

It is interesting to note that a charge of one inch thick laurel (Termin- 
alia iomentosa) planks was dried from the green condition to 10 per cent, 
moisture content in 12 days. This is perhaps the shorte-st time in which 
this timber has ever been kiln dried. The condition of the timber at the 
end of proccs'? was extremely satisfactory, there being no appreciable 
increase in degrade. The final tests showed the absence of any casc- 
hardening stresses, as well as a imifoim distribution of the moisture in 
the wood. The total consumption of steam was 13,256 lb. for drying 
a charge of about 166 c.ft. of laurel, containing about 32 lb. of water per 
cubic foot. The consumption of steam per pound of moisture evapo- 
rated from the wood comes to about 3 Jh., which is a much lower figme 
than that of any previous results. 

A further advance has been made in that it was found that during the 
cooling period it is not necessary to work the fans continuously. As a 
matter of fact, if the circulation is stopped, there is a tendency for the 
humidity to rise in the stack, which help.? in raising the moisture content 
of the surface layers, and thus brings about a bettor outward diffusion of 
moisture, and at the same time more cft'ectively ncutralizas any stresses 
developed during the heating period. It has been found that n short 
period of fan circulation, say for 2 to 3 minutes every half hour during 
the cooling stage, is quite sufficient. In order to equalize the humidity 
condition.s within the staok, it is useful to instnl some dampers in the 
baffle walls of the fan system, which can he opened dining the cooling 
period, thus taking full advantage of the thermal circulation ^vithin the 
stack. It may be stated that for a small sized kiln having a capacity 
of about 200 c.ft. of wood, and working with a 2 H. P. electric motor, 
the current consumption has been reduced from about 20 units per clay 
to only about 2 to 3 units per day by using this new method. 

Everything has not, however, gone quite smoothl}' with tliis new 
method of kiln drying. It has been found that the Idln walls, on account 
of their porou.s nature, upset the drying conditions inside the kilns. 
I f drying is done in a lain of non-porous construction, my of iron-sheeting, 
the relative humidity tends to reach the saturation point at the end of 
the cooling period. "With brick kilns this is not so. Tlie relative 
humidity of the air at the end of the cooling period in the kiln is always 
lower than it really should be, with the re.snlt that there is a tendency 
for the surface layers to< diy, and thus set up a moisture gradient in the 
wood. This effect is more pronounced in small kilns, where the 
quantity of wood is very small compared vidth the wall area. 

Similar difficulty has been found in eonstnnt humidity chambers 
built of brick-work and concrete. With pure water in trays over wliich 



44 


the uir continuously circulates, it has not been possible to attain a ]ui« 
inidity higher than 92 per cent. 'With satiu:atcd salt solutions, the rela- 
tive humidity obtained is always lower than the values given in the 
International Critical Table.s. 

Work is noAv in progress to determine conditions of drying which Avould 
be applicable to ordinary Idlns of brick and mortar construction. Ifur- 
ther studies are being made of the movement of heat and of moisture 
dtiring the various singes of heating and cooling, because a ImoAvledgc 
of these phenomena is very necessary in order to be able to specify tlic 
maximum temperatuic and the length of heating period neccssaiy for 
any particular timber. 

At the Jnstitute at Dcliia Dun, there arc two miniature and two large 
sized Idlus equipped uith internal fans for air circulation and during the 
period the boilers were Avorking (about 7 months in the year, owing to 
reduction in budget grants), all four kilns AA-erc kept busy. In all, 25 
charges of timber Averc kiln-dried, and useful data haA'c been obtained 
on the drying of A’arious species. 

2. Kiln Drying with Ozonr. 

It has now been definitely established that there is no benefit what- 
soever in adding ozone to the circulating air in a kiln. E.xperimcnts 
wore carried out Avitli matched specimens of the following four species of 
AA’ood, which Avere dried Avith and without the addition of ozone at a 
relatiA'cly Ioav tamperature (SD^C), so as to UA'oid any decomposition of 
ozone Avhieh might lake place at high temperatures : — 

1. Anogcimis htifolia, 

2. Hardwiclia jiinala, 

3. Pahgvhnn cUipticum, 

4. SeJihna nallichii. 

It Avas found that the addition of ozone did not have any effect on 
the rate of drying or on the shrinkage of any of the species under test. 
The claim is made by interested parties that timber dried with ozone is 
more stable, i.c., less prone to subsequent swelling and .shrinkage Avlien 
exposed to A'arious atmospheric humidities. This claim has been defin- 
itely disproved, and it has been clearly brought out by experiments that 
not only is the subsequent sAvelling and shrinkage the same in pieces 
dried Avith or Avithout ozone, but the rate of change Avith time i.c., the 
hygroscopicity is also uot affcoted. A detailed report on the experi- 
ments is under preparation. 

3. Drying under Vacman. 

No detailed work aa’cs carried out xrith A'acuum drAung, except one 
small test to verify the claim made by a Swedish firm. It was held by 
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them that the application of a sudden vacuum to green wood bmps out 
the liquid moisture held in the capillary spaces of the wood. J hey 
suggested a plant consisting of two cylinders of equal size, one of wiucu 
is under vacuum, and which is then connected to the other at atmos- 
pheric pressure, which would mean a sudden application of vacuum o 
not more than 16 inches. This idea was tried wth the only dificranc.e 
that 2 oylindora of unequal size were connected, Tlvo largo cjdiuder, 
about 200 times the size' of the small one, was exhausted till it showed a 
vacuum of 26 inches. The small cylinder contained pieces of wood fully 
saturated with water, and when the two were connected, it ivas found 
that there was hardly any change in the vacuum gauge on the, big cylinder, 
while that on the small cylinder showed a vacuum of 26 inches. Even 
under these condition.s, not even the smallest amount of moisture was 
found to have come out of the fully saturated pieces of wood of any of 
thespeoies tested. It is not uncommon that, for the sake of advertising, 
various firms all over the wmrld put,up such quasi-scientific and plausible 
looking claims, for wliich there is no experimental justification what- 
soever, and it is only by testing such claims that the truth cjin be dis- 
covered. Many such- claims have been te-sted-at tbo Forest Besearch 
Institute and any one interested in such new and plausible ideas would 
do wcU to consult the Inijtitute before they embark on any new ventnie. 


4. Air-Seasoning. 

Small air-seasoning experiments were started on about a dozen 
species, and observations were continued on all the species stacked last 
year for air-seasoning. 

The most important piece of work done, however, was the "wiiting 
up 'of a “ Manual on the air-seasoning of Indian Timbers” which includes 
detailed seasoning characteristics of 120 of the more important indi- 
genous woods. The Manual will, bc) published during the coming year. 


5. Seasoning of Softwood Maihray Sleepers. 

Another air-seasoning experiment on softwood railway .sleepe,rs in 
co-operation with the Punjab Forest Department and the North Western 
Bailway was started during the year .at DIu]w.an in the Punjab, with the 
object of finding out the most sgitaWe method of stacking, the time 
requrred for proper ah-soasoning, and the cjfect of cnd-co.ating of sleepers. 
Three species, namely deodar {Oedrm deodara), chir {Pinvs longifoUa) 
and ^ (AUespindrow) were included in the experiment and the stacldug 
was done in Docember 1933. At the end of March, all the sleepers were 
inspected oarefnlly for any degrade during the period of peasouing, and a 
number of moisture content.tcsis were, taken. The expovimeiit is 
still m progress, but the results obtained so fat are conclusive and 

D 
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interesting, and "based on them the following recommendations can be 
made : — 

(o) All softwood sleepers should be end-coated with thick tar or 
some other suitable material as soon as possible after the 
sleepers are taken out of water. 

(6) Deodar, and very likely fix, can be stacked in close crib manner 
after end-painting, provided the stacks are protected against 
too rapid drpng from the ends and the top. Chir sleepers 
should be stacked in the 1 and 9 method on account of 
tlieir liability to fungus attack. 

(c) Seasoning sliould be continued lall the sleepers arc fully dry. 
The exact time will be known at the end of the experiment, 
but it is, in any case, much longer than 3 months. 

6. Laboratory Easperiments. 

(i) Methods of moisture determination. The work on this item was 
completed during the year, and a paper has been written up for publica- 
tion. The important conclusions arc: — 

(а) For all practical purposes, the oven drying method of deter- 

nsdning moisture-content by drying test-sections about J-inch 
tliick along the grain in an oven at about 100“C gives reliable 
results, except in the case of timbers containing large amounts 
of volatile constitiients, such as deodar. 

(б) In the case of woods containing a large percentage of volatile 

constituents, the distillation method should be adopted, 
using water-saturated xylol, and reflux distillation if possible. 

(c) Volatile constituents in deodar may vary from to 10 per cent., 

the average value being about 5^ per cent. 

(d) Chir, gurjun (Dipterocarpus spp.) and pali {DicJiopsis eUiplica) 

contain about 1 per cent, of volatile matter. 

(c) Thingan {Eopea odoraia) and teak contain onlj*^ negligible quan- 
tities of volatile substances, if any. 

(ii) Slurinlrage and hygroscopiciiy experiments : TVork on the five 
species taken up last year was continued, and two more species were 
taken in hand. It has been found that shrinkage and hygroscopiciiy 
are not at all appreciably afiected by any of the various treatments, 
such as steaming, soaldng in water, boiling, kiln-drying, etc. Experi- 
ments have been started on the impregnation of wood with various 
substances, such as sugar, glycerine, sodium silicalo, etc. It will be 
interesting to know definitely what effect, if any, these exert on the 
shrinkage and swelling of wood. 
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(iii) Moisture movemeut Avifcli lieat : Wocldng witli smal) C 3 'lindcrs 
of wood, it has been definitely established that moisture moves in the 
direction of the heat flow in wood. This is an important discovery and 
work is in progress to determine a relation between the two. The funda- 
mentals of the new process of Idln-drying, described under item 1. are 
based on the establishment of a temperature gradient from the inside 
to the surface during the cooling stage, wliich would tend to bring the 
moisture out from the centre. 


7. ’Enquiries. 

During the year 28 enquiries were replied to on various aubjeot.'s 
relating to the air and kiln-scnsoning of timber. Detailed instructions 
for the operation of seasoning kilns were supplied to two fii-ms in Asbum 
and Bengal respectively, and specifications for a timber drj'ing-kiln were 
sent to a timber merchant at Rawalpindi. 

8. Training, 

An officer from the Gramophone Co. Ltd., Calcutta, was kauied in 
the operation of sea.soning kilns. Mr, Muhayi, Assistant Sleeper I'.issing 
Officer, Bastem Group, was given training in the seasoning of railway 
sleepers. Mr. D. Muketji, an officer of Ceylon Government, also spent 
a week in the Section, picking up general information relating to the 
seasoning of timbers. 


9. Publications. 

“ A Manual on the air-soasoning of Indian Timbers ” by Dr. S. N. 
Kapur, Officer in Charge, Seasoning Seotion, has been prepared and sub- 
mitted for publication, 

A paper on the “ Study of some common methods of detormiuina 
moisture n wood, with particular reference to woods containing volatile 
constituents ” by S, K. KLapur and D, Narayaneraurti has been written 
up and will be published shortly. 

10. Tours, 

In connection with the ait-seasoning ox])criment on softwood railway 
sleepers in the Punjab, a number of visits were paid to Dhilwan by 
Dr. S. N, Kapur, and Mr. Azizul Rahman, Upper Grade Assistant, 
Seasoning Section. 

Wood Pjieservation Section. 

Mr. S. Kaniesam was in charge of the Section throughout the year 
except for a period of about 3 months when he was alisent on Icavo. 

t>2 
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1. The ASOtf Wood Prescrvaiion Process. 

The most important achievement of the section during the year 
under review was the perfection of a wood preservative consisting of 
arsenic (As) and copper (Ci/) compounds which can he employed in 
aqueous solution for injection into wood in steel pressme ojdinders. 
It has been called “ ASCU,” and is a logical development of the Talka- 
mesam process. Patents for the process have been granted to the 
inventor, Mr. S. Kamesam (Officer in Charge of the Section) in Great 
Britain and India ; patents are pending in the United States of America, 
Canada, Mexico, Argentine, Brazil, South Africa, and Australia, but the 
Indian Govcrnhient'have reserved for them.selves the right to use the 
process, as and w'hen reqiiired,'frce of charge. If is the first wood preser- 
vative containing arsenic and copper (compounded in the most effective 
proportions) which appears to ensure a lugh optimum degree of fixation, 
individually, of arsenic and copper' in' wood. In addition, despite the 
piesence of copper, it is said to be entirely non-corrosive to steel, iron, 
and brass, and to be perfectly stable in contact with these metals. The 
previous use of arsenic and cbpper'as wood pteservatives has been exten- 
sive and well-knomi. Bven at present, copper sulphate is employed for 
treating annually a few lalclis of wooden telcgiaph and telephone poles in 
France. Recent experiments cbnducted by this Section indicate that, 
for a unit of mone^, arsenic affords the maximum toxiciiy against wood 
destroying fungi, and a liigh degree of protection against termites, while 
copper is even superior to arsenic as far as termites are concerned. 

During the year, cxperimehts'bascd on a new and accelerated techni- 
que for testing the relative efficacy of wood preservatives, indicated that 
a 4 per cent, solution of arsenic and copper in the proportion of 1 to 3 
conesponds (on the basis of wood preserving efficacy) to undiluted 100 
per cent coal tar creosote, so that, as regards relative cost, if a gallon of 
creosote costa on the average about a rupee, ASCU costs only about 2i 
to 3 annas. In Dehra Dun creosote is not available for less than about 
Bs, 2 per gallon. 


2. The Raihoay Board Special Commitlee. 

During May, 1933, an ad hoc committee was appointed by the Railway 
Board, with Sic 0. V. Raman, F.R.S., N.L., in the chair. The other 
members were Messrs. J. M. D. Wrench and A. F. Harvey, Directors of 
Engineering, Baihvay Board, Mr. R. H. Irani, Senior Government 
Inspector of Railways, Bombay, -and Mr. R Sephton, Chief Engineer, 
Great Indian PeninsuLa Railway. The Committee sat for three days at 
Debra Dun investigating the claims of the Falkamesam process which 
3\Ir. Kamesam has now improved upon’ with tlio ASCU process which 
ensuieb not only the fixation of arsenic (as in Falkamesam) but of copper 
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ARlioHgl) tlie comniitlGo lias nol. yefc snbmJlteil tlioir jieporfc, the 
oJiairnian, on the basis of cjrperiinents.inafle under. his, supervision at the 
Indian Instltuic of Scionce, Bangalore, has Aviitlon to tlic Forest Research 
Institute that tlie inventor’s claims regarding the fixation of ar.senic 
in wood were " entirely substantiated.” 

Tiie Director General, Po.st3 and- Telegraphs, Government of India, 
deputed Mr. l\r, N. Crawford^ Director of Telegraph Engineering, United 
Provinces Oii-elo, to ati,end the deliberations of the committee, and to 
report on the, advisability of using tasted wood in place of galvanised 
iron tubular polos,, and also to report, — ^if troalod wood poles are more 
economical, — as to the kind of chemical treatment that should be given 
to the poles, for protection , against decay and termite attack. It is 
understood that Mr. Crawford rciiorted that he was not only convinced 
that properly trented wood polos would be more economical than iron 
poles, but that tlie ABCU process would bo the best process to adopt for 
the Po,sts and Tclcgraph.s Department. 

3. Emulsion of Falkamesam and, Crudt Oil. 

Several prominent railway engineers are of opinion that, if the Falka- 
mesain or the ASCU process is to be adopted for treating railway sleepers 
in In'dia, a supplementary anti-spliiting impregnation of crude oil into 
wood would bo necessary. For combining crude oil injection with the 
antiseptic impregnation in one movement, several experiments were 
made to determine whether a suitable emulsion of the oil and the solu- 
tion could be made. Such an emulsion should be fine and stable enough 
to penetrate at least the sapwood of chir pine without tlie oil or the 
Wilier seiwrating nnduly during the process. Viscosity observations 
made on emulsions containing different proportions of crude oil and the 
antiseptic solution were made ; the efi'cct of the degree of emulsification 
on . the idsoosity of the re.sulting emulsion was also studied. Although 
fine cnvulsions ivith the fluids could be obtained, it was noticed that the 
preservative got decomposed after .standing for a short time, ns part of 
the chemicals was precipitated. • A single laovcroent prooes.s involving 
the injection of Falkorap.sam ,and crude oil .did jiot therefore appear to 
be jiraeticablc, and if an oil treatment is considered ;aeces%ary, in addition 
to an ASCU, or Fnlkamcsnm .treataneiit, itiirill be necessary to do this 
separately. A dipping treatment in crude oil will probably bo quite 
sufficient, 

4. A Ncio Method 'of Accelerated Service Test with Wood Preservatives. 

During the 5 ’ear, a new method of testing wood preservatives in the 
antiseptic “ grave-yard ” was introduced. Tliis bids fair to yield leliablc 
results of considerable value, in a very short lime. Instead of employ- 
ing sticks (even ns small as an inch square in cross-section) impregnated 



50 


with the preservative under teat, fresh rotary-cut veneers of a very 
peiishable wood like semul {JBomhax malabaricum) arc used. The veneers 
arc only a sixteenth of an inch thick, an inch wide and six inches long. 
They are treated in an open tank, ensuring a complete penetration of the 
preservative fluid. Before the rainy season starts, they are placed in 
the Institute test-yard with half their length buried in the ground. 

The superiority of the above method is based on the following 
considerations : — 

(a) When a wood post placed in the ground is eventually destroyed 
by white ants or rot, the attack proceeds from one outer 
peripheral lamina to the next contiguous one inside. In 
veneer specimens, if the attack is confined to but a depth 
of 1/48 inch (a very small tliickness) on either side, the middle 
1/48 inch section has hardly any mechanical strength, so that 
it easily crumbles to pieces. Hence if the veneers are sound 
for a year, the concentration of chemical that has protected 
the veneer for that period may with reasonable safely be 
adopted in actual practice. 

(h) As the test veneers should be preferably rotary-cut their 
surface is tangential and is, therefore, very similar to that 
of a round pole under service conditions. 

(c) As the veneers are of a wood with large open pores, and are laid 

in the ground during the rainy season (at Dehra Dun the 
precipitation amounts to about 80 to 90 inches in about 
three months), and since the pieces are very thin and are 
e^qposed to the sun, the leaching and volatilisation conditions 
to which they are exposed can be taken as very severe. It 
may be noted also that the thin veneers are exposed on both 
their broad faces to le,aching and volatilisation, whereas in a 
wood pole, the thin outer lamina is exposed to such conditions 
only over one face. 

(d) As the buried pieces have practically only two dimensions, the 

precise extent of damage at the time of different inspections 
can be evaluated and recorded accurately, reducing the 
' personal factor in such infections to a minimmn. 

(e) The untreated controls are destroyed in a very short time in 

most cases, so that if the treated veneers in the same localities 
last for 9 months to a year, the treatment must have consider- 
able merit. 

5. Veneers Tests Applied to Five Wood Preservatives. 

Creosote and four efficient inorganic wood preserving chemicals were 
employed in graded concentrations for test with semul veneers. The 
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tour iiiorganic chemicals -were deliberately chosen from those that offer 
o fair or a high degree of resistance to being washed out, or to evaporating 
from the wood into which they arc mjeefed. They consisted of (1) 
“ fixed ” copiJcr (2) fixed ” arsenic (Itofeiuesam), (3) “ fixed ” arsenic 
and copper (ASCU)j (d) copper arsenite, which can be used only in a 
dilute aimnonincal solution in open tank treatment. Six veneers for each 
doncentration of the five wood preserTOtivos (including creosote) were 
treated and two pieces of each (treated witli the same concentration of 
chemical) v/ere laid m three different localities, The tests have been in 
progress for about 9 months, and the veneers have been exposed to 70 
to 80 inches of lainfall. The latest available icsultB at the three different 
localities are remarkably similar. Also, the destruction of the veneers 
has proceeded progressively from those treated with the lowest concen- 
‘ fratious to those with the higher concentrations (up to a critical limit) 
W'herc there has been ijractionlly no further attack for some time. The 
ASCII wood preservative has so far given the best results for a unit of 
money. Some of the veneers treated with 40 per cent, creosote perished 
in even less than six months ; such a concentration corresponds to 2 
per cent, to 3 per cent, of ASOU which has already protected the veneers 
for Over 9 months. 

To determine the approximate quantities of the wood preseiving 
chemicals noted above, for equivalent effectiveness (irrespective of the 
cost factor) in protecting wood against fungus and white ant attack, 
niid in order to investigate the effect of species on critical toxicity concen- 
tration, I" sliced veneers of sapwood pine (Pinus cxccfsn) were ti-oatod 
with different concentrations of the chemicals and laid in the test- 
yard ” of the Section. Even after about 8 months, during which period 
they were exposed to about 50 inches of rainfall, very few of the vencoi s 
(compared with those of somul similarly treated) have been destroyed. 
The untreated controls perished in 2 to 3 months compared with those 
of scmnl which wore destroyed in about a month. 

C. Small Scale Service Tests wUh Arsenieals and other Presermtives. 

In last year’s annual report, a list of substances which wore submitted 
to test with arsenieals and other wood preservatives was gi\ cn. 

The experiment has recently been closed, and the followbg indica- 
tions may he deduced from the results : 

(a\ Creosote, Fallcamesara, copper sulphate (fixed or unfixed) and 
mercuric chloride gave the best results. Copper sulphate 
and mercuric chloride apjieared to be the most effective 
against termites, but neither of these, per sc, can be employed 
in pressure treatment. 
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(6) Arsenic ia tlie trivalent form appears td be slightly better than 
in the pentavalent form. 

(c) Of the other arsenic compoimda tested, arsenic trioxide, colloidal 
arsenious trisulphide, and zinc-meta-arsenite, gave better 
results than Powell solutaon and Thanalith U, both of which 
exhibited a rather poor degree of re.sistancc to fungus and 
white-ant attadc. 

{d) The least effective termiticidcs of the chemicals tested were 
sodium dichromnte, zinc chloride, sodiiun fluoride and barium 
hydroxide. 

(e) Fuel oil gave poor results. A piece of semul treated with 20 per 
cent, fuel oil was destroyed in less than 9 months. In the 
form of veneers, 20 per cent. 'fuel oil may be expected to give 
way in a lew weeks for the same absorption per unit vohunc. 

(/) Creosote fractions distilling at over 260®C were decidedly superior 
to the lighter fractions. 

(g) Some of the creosote and crude oil (1 ; 1) treated pieces were 
moderately or badly atta'cked although they were treated 
with a 20 per cent, solution of the mixtme. 

(Ji) Pieces treated with straight creosote were sound over an 8 per 
cent, concentration. 

The size of pieces used in this test appeared to be too large, and had 
other disadvantages. 

7. Relative Efficacy of Wood Preservatives to Termites and Wood Ecsfroyivg 

Fvngi. 

Experiments are in progress to investigate lliis important question as, 
in most cases, wood is destroyed by the con-joint and synchronous action 
of termites and fimgi. It has been found that generally a larger quantity 
of chemical is required for protection against white ants when the wood 
is initially fungus-attacked. As in practice, there is. almost alwnys a 
certain degree of fungus attack in wood, it becomes a moot point, especi- 
ally where there is a danger of 'termite attack, as to whether toxicity 
tests should not be conducted" with fungus-attacked instead of sound 
test specimens. There are a number of complicated aqjects which 
require investigation in this connection, and a start in .this direction 
was made. It is expected that results of some value will be reported 
in next year’s report. 

8. Project IV and Grave-Yard Tests. 

Some of the ParasJiorea s/cFato 'sleepers from Burma wore treated 
durmg the year. 
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During the yenr, the following were added to the standard grave-yard 
lest of the Section. 

1. Sundenln fibre board. 

2. Sawdn&t and cement composition. 

0. Creo.sotcd sal pieces. 

d. Fibre boards. 

5. Insulation boards. 

G. Slialco. 

7. Standard canvas (tre.sted). 

8. !l'rcaiod bamboo. 

9. ASCD. 

10. Wood oil. 

Untreated specimens of the following specias were added during Ihd 
yc.u ; — 

J. Podocarpns toaVichiaiws. 

2. Arlocarpus inlrgrifolia. 

3. Malhlus phili'ppnctms. 

4. Miliusa velutim. 

5. Steraospermn)} xylocarpxm. 

G, BasftUi hxttyracca. 

All the untreated specimen.s in the grave-yard were in.spcotod twice 
during the year, and the treated piece,s once after the rains, llcports 
were scut out to all Government authorities and firms interc.stccl. 

deports on the pieces of wood tluit were treated with different wood 
preservatives and shahcui20,000 timc.s with watci’, and then laid in white 
.ant infested ground in several parts of Indio, indioate the superiority of 
Falkamcsam over other arsenical preservat ives. ASCU, on account of 
it.s being a development of and an improvemcivt on Falkamesam, may be 
expected to give even better results. All the Falk.anicsam*i.reatod slicks 
planted in the grave-yard about twenty-two month sa go .are int^ici. 
This is nniijuc for a watcr-.solublc preservative, as with none of the. many 
other watcr-.soluhle pre.servatives tested, (except for copper .araonite), 
were the treated pieces all sound even at the end of one year. 

9, Tests ayainst Marine Organisms. 

AJ30U, Falkamesam and crco.sotc-ircated pieces wdth corresponding 
controls arc under observation in the Calcutta, Bombay and Madras 
harbours, Available report.s to dat.e indicate the efficacy of the preserva- 
tives in q^ucstion. 
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10. Miscellaneous Work. 

In tlie clicmical laboratory, although the Section carried on without 
the Chemist of the section for about six months, miscellaneous work of 
considerable importance was conducted by the two laboratory assistants. 
In the experimental wood preservation plant, fence posts, paving blocks, 
•and other material were treated with several kinds of antiseptics for a 
variety of experimental and utilitarian purposes. 

11. Publications. 

1. Forest Bulletin No. 86 entitled “ A record of the results obtained 
with experimental treated sleepers laid in the Indian Railways between 
1911 and 1916 ” was sent to the press. 

2. The Officer in Charge of the Section was awarded H. E. the 
Viceroy’s prize of Es. 500 by the Institution of Engineers (India) for li s 
paper on “ A new principle in wood preservative impregnation with 
special reference to chir pine *’ ; the paper was based on some experi- 
mental work done in the Wood Preservation Section a few years ago. 


Wood Workshop Section. 

This Section continued to function on a reduced scale as a supply 
unit for other Sections, while the Officer in Charge devoted the greater 
part of his time to veneer and plywood research and to glue testing. 

The Timber Testing Section was supplied with 10.875 wood .specimens 
for test purposes. 

The Wood Technology Section was supplied with 33 G.'imble and 
620 hand specimens of 26 species. 

486 orders of maintenance and routine work were booked, .and 468 
orders (including 65 from the previous year) were completed. 

196 logs of the following species were converted in the sawmill : — 

Podocarpus toallicManus (thitmin) for strength tests. 

Mallotus pMlippinerisis {rdni) for strength tests. 

Mimusops elengi for strength tests. 

Miliusa velutina {doni-sal) for strength tests. 

Gastanopsis kyslrix {Jkatus) for strength tests. 

Stereospermum aryhearpum {vedang homai) for strength tests. 

ParisMa insignis (red dhup) for strength tests. 

Shorea rcdnista (sal) for strength tests. 

Bassia bulyracca (hiU molma) for strength tests, 

Yitex ahissima {triilla) for strength tests. 
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Dalbcrgm kiifoUa (liitliaJi rosewood) for sJrengUi 
Xylia xijlocarpii {irul) for fatrciigUi tests, 

Ptcroc(irpiu<i mnfalmus (red handers) for slrengUi (ohts. 

Lagmtromia Imreohita (bentenk) for strcnirth tests. 

Temindiu looieutosa (laurel) for seasoninsr tests. 

Ilardu'wkin pmnnta (piney) for seasoning tests. 

ScJiirtia vallicJm (needle wood) for seasoning tests. 

Awgcmus laiifolia (ax'lewood) for seasoning tests. 

DicJiop&is flhplica (pali) for seasoning tests, 

Dalbcrgw Uuifolitt (Indian io.<iewood) for general use iii the Wood- 
Working Section. 

Cedrda tmna (loon) for general u.se in the Wood-Working Section. 
Balbngia shsoo (sissoo) for general use in tiie, Wood-Working Section, 

Mottgifera indka (mango) for general use in the Wood-Woiking 
Section. 

Pima longifolki (cliir) for general use in (ho Wood- Working Section. 
Tertom grandls (teak) for general use in the Wood-Worlring Seetion. 
Temlmlut lomcntona (laurel) for test in the Wood-Woildng Seetion. 
Gmoia tilincfoUa (dhnman) for test in the Wood-Working Seetion. 
Jlopm parvijlom for te.st in the Wood- Working Section. 

Xylin irylocorpa {itid) for test use in the Wootl- Working Sectioii. 

Amgeissus hlifoUa (aA'lewood) for test u.se in the Wootl-Working 
Section. 

Ptmts longifaVm (cltii-) for test in the W. P. Section. 

Cedrch icona (toon) for veneer tests. 

Valbergia sissoo (sissoo) for veneer tests. 

Arlocarpua liirsuta {aini) for veneer tests. 

Ougeiniu dalhetgioides {smdan) for veneer test.s, 

Chvkmsia tabrdans (chickrassy) for veneer tests, 

Pferocarpu/t marsKpium {bijnsal} for veneer tests. 

. Dalbergia htifolia (Indian rosewood) for veneer te.sifi. 

Pi'nus longifolia (oliir) for nso in the Paper Pnip Section. 

Dalbergia sissoo (sissoo) for flooring in the Porcst Research Institute. 

lu addition to the above, 2,308 paving blocks wore converted from old 
sleepers foi' flooring the timber godowns, 703 paving blocks were 
cut from sleepers for use in the W. P. Section, 350 mounds of firCAvood 
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were cut for maldng charcoal for briquetting espcriiucnts and for use in 
the new F. K. I. kiln, 200 bailies were converted into 430 posts for the 
Eangers’ College, 4 sleepers were squared for the Wood Seasoning Section, 
3 special test blocks (glued planlcs) were made for esperiment in the 
Veneer Section, 1 planJc of Termimlia iomcniosa (laurel) was specially 
cut into five veneers, 7 planks of Sicietenia mahogoni (mahogany) were 
cut into 14 veneers for general use in the Wood-Working Section, 1000 
crossers were prepared from olf-cuts for the Seasoning Section, and 7 
lorry loads of firewood were cut for stock. 

A large number of enquiries were received from various sources 
which were replied to. 

Tests. 

Tests on glues and plywood were carried out as follows and results 
submitted to : — 

1. The Aircraft Inspector, Karachi, on samples of casco waterproof 

glue and casco No. 2 white glue. 

2. The Divisional Forest OflScer, Nowgong Dmsion, Nowgong, 

on the conversion qualities of Nowgong town teak. 

3. The Assistant Aircraft Inspector, Civil Aerodrome, Dum Dnm, 

on a sample packet of * held ’ glue. 

4. Messrs. Bird & Co., Calcutta, on Diplcrocarpxis niacrocarpus 

(hoUong) plywood. 

5. The District Forest Officer, North Mangalore, on the working 

qualities of two samples of Artocarpus inlegrijdlia (jack). 

6. Master-General of the Ordnance Branch, Army Headquarters, 

Simla, on five plywood pieces of chir and deodar. 

7. The District Forest Officer, Upper Godavari Division, Madras, 

on two logs of Godavari teak sent for green test under Project 
YIII. 

General. 

Experiments were also carried out with a view to finding a waterproof 
coating for the edges of plywood exposed to the elements. A report 
was issued. 

Tests were carried out on the undermentioned glues supplied by 
Aircraft Inspectors ; — 

Casein Cement 3 V. 2. 

Casco Waterproof Glue. 

Casco No. 2 White glue. 

* Held ' Glue (Liquid). 
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Logs of the following species were peeled fot tests under Proieot 
HII:- 

Teclom yrandis. 

SwuUoma Jloribunda. 

Parashorca slellula. 

Aitisojdcm ghbra. 

The number of species now tested tnuler this Project iimounls to about 
sixty. 

Experimental ‘ Quiclcfold ’ collapsible packing cases were made and 
supplied for trial to tho Railway Board, Simla, and to tlic Inspector of 
Gun Carriages and Vehicles, Jubhulporc. This work is being continued. 

Reports. 

Reports on tho worlring qualities of the undermentioned timbers were 
issued during the period under review : — 

Podocarpus mdlkliimms. 

' SlereospcmUin xiJloca)'punt. 

An interim loport on tho work done up to tho end of 1933 under 
Project "inil (testing of veneers and plywood) was written up before the 
end of tlie year and will be published shortly. 


IIiNOU Forest Products Section. 

1. General. 

The Forest Economist is nominally in charge of this Section, and the 
total skiff of the Section consists of one Upper Grade Assistant (Mr. 
Ramaswami), one laboratory a‘!sistant and 3 or 4 coolies. With such a 
staff it is evident, that very little rcscarclx work can be accomplished. 
The year under review has from a research point of view being practically 
wasted, as tho t.ime of tho Assistant has been almost completely taken 
up in answering enquiries about minor products. The chief items of 
work undertaken by the Section arc as follows : — 

>k 

2. F. II. I. Portable Ohareotd Kiln. 

Scale drawings of the kiln were .sent to various firms of manufactiu’crs 
ill India asking for quotations. They were informed at the sajnc time 
that the Pore.st Research Institute would not take any part in the sale 
and that the main 'idea was In ])at tho kiln on the market at the lowest 
pos.sible price. The lowest quo1.ation received 'Avas Rs. 535 each 'for an 
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order of not less than 12 kilns at a time, but it is possible that those who 
intend to use the Iciln could get it made for less than this. 

Great interest is being taken in the kiln by forest officers and charcoal 
contractors if the numerous enquiries received on this subject is any 
criterion. The working of the kiln was also demonstrated to two forest 
officers and to a charcoal contractor who came to the Institute for that 
purpose. 

A note cmbod 3 nng details of and the results of the worldng of the 
kiln is under preparation. 

3. Charcoal BriqucUiitg. 

Further large scale exporimente on charcoal briquetting were handi- 
capped for want of a charcoal grinding machine. A grinding machine 
was purchased towards the close of the year and more progress will bo 
possible after its erection. 

4. Bamboo branches for wnbrella handles. 

At the instance of the U. P. Forest Department and a firm of umbrella 
manufacturers, some experiments were started in conjunction Avith the 
Seasoning Section, to find out whether bamboo branches could be bent 
for use as umbrella Ixandles. As material of the requisite size could 
not be obtained locally, the enquirers were asked to supply samples. 
It is doubtful whether large quantities of bamboo branches of a suitable 
thickness for use as umbrella handles could bo obtained, as they have a 
tendency to taper too much, though they may be of the right thickness 
at the base. 


6. Minor Forest Prodvets Qarden. 

During the year, roughly half the area of the old Minor Forest 
Products’ garden was handed over to the Forest Botanist for the new 
Botanical garden. At the same time the extensive nurseries of the Bota- 
nist will bo used for the cultivation of medicinal plants in fair sized 
beds, to determine whether the yield and quality of such drugs can be 
improved by cultivation. This will form an important part of the work 
of the Minor Forest Products Section in futm’e. 

As regards medicinal plants alinady xmder cultivation in the garden, 
some seeds were collected from the Artemisia maritima plants sown 
last j^ear, and these acclimatised seeds were again sown this year. Ger- 
mination was poor, but enough plants have been obtained for planting 
this year. Propagation by stem cuttings was tried and found to be 
snccossful, but it is too early to pronounce any opinion on this till after 
the monsoon. Experiments have shown that A, maritima seeds stored 
for a year lose their power of germination. 
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Psyllium (Plavlago 'psyllium, L.) which was sown in March during 
fcljc previous year grew vigorously but failed to flower. Its cultivation 
was continued this year, the sowing being made in October-Novembor. 
The growth was good and the plants were flowering and fruiting at the 
end of the ye.ar (March 1934), and it is hoped that the seeds will be ripe 
before the monsoon sets in. 

A list of medicinal plants suitable for cultivation in the Minor Forest 
Products garden AVas prepared and sent to Lt. Ool, Chopra, Professor of 
Piiannacology in the School of Tropical Medicine, Calcutta, for his 
opinion. The reply was received after the close of the year. Abo'ut 
2 dozen plants Gho.seu from his list will be cultivated during 1934-35. 

6. Enquiries. 

Numerous enquiries dealing with sources of supply, collection, 
marketing, prices, etc., of various minor forest products were answered 
during the year, in fact this part of the work is now so heavy that it takes 
up practically the whole I ime of the onty officer in the Section. 


Papei*. Pulp Section. 

1 . Experimental Factory. 

As a measure of fuel economy, the steam boilers were shut down at 
three different times during the year for a total period of about IG weeks, 
necessitating suspension of work in the experimental paper factory. 

(a) Disintegmlion of 6fl?H6oos.— Experiments on the disintegration 
of bamboos in the Norris .and Chri.sty machine were continued during the 
veat under report. It was found nece.S5nry to effect a number of modi- 
fications in the macbinc in order to obtain (without appreciable loss of 
the material as dust or fine particles) satisfactory c]iip.s, which could 
be completely digested in the factory. In the case of thick or solid 
bamboos it Ava.s found helpful to split the culms and pnrlially crush the 
nodes prior to digestion. Experiments, to devise suitable means to 
effect this and also to deteriniue the output of the machine, the power 
consumption, and the los^s of material, etc,, will be carried out next year, 

(&) Dendrocahmus Jmnillonii {Icohvn) hnmboo.—k fcAv semi-commer- 
cial 1e.sis on this bamboo Avere carried out, employing the sulphate 
process by the fractional method. The tests appear to confirm last year’s 
laboratory results as regards yield and bloachability. Further tests to 
determine tlie optimum conditions of digestion and to obtain the maxi- 
mum yield of pulp arc in progress. The present report is printed on 
paper made from this bamboo, Avliich fact speaks for itself ns to its snit- 
abilily as a paper-making material. 
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(c) Oclihndra brandtsli (eta) and Mchcanna havibusoidcs {muli) 
bamboos. — Exporiiuonl s on tlicbc bamboos ■were carrictl out lo prepare 
special pulp suitable for artificial silk ninnufaolurc. ^\s consistent and 
markedly improved results, as regards alpha cellulose content, were not 
obtained, it is proposed to repeat tlio experiments. 

(t?) Saccharum spo}Ua7icu7n (leans) grass. — A number of experiments 
were carried out on this grass, with the hfelp of the rod mill, to obtain 
easy bleaching pulp, but the pulp obtained was not free from skives and 
the yield was a Iso low. It is proposed to repeat the experiments, modify- 
ing the processes of digestion and bleaching, if necessary. 

Efforts to produce wrapping paper from the grass weic also 
unsuccessful, as the jiaper obtained was full of skives and poor in strength. 

(c) Flax v'astc. — Lahoiatory experiments carried out dm'ing the year 
before last liad indicated that, this material vras excellent for paper- 
maldng purposes. Semi-commercial tests were, therefore, undertaken 
to confirm the lahoiatory re.sult.s. It was found necessary to grind the 
material after piedigestion. The rod mill in the factory, liowevcr, 
proved unsuitable for the purpo.se, as the woody cores, embedded in the 
tangle of long fibres, <*'faped tliorough cru.shing. ivith the result that the 
bleached pulp contained some .skives, though its yield was quite satis- 
factory. It is proposed to arrange for the predigestion and the grinding 
of the prcdige.sted material at the paper mills at Lucknow, where facilities 
exist for the purpose. 

(/) Pimii hngifolia {cliir). — ^Experiments w'cro carried out for the 
production of (1) kraft paper and (5) bleached papens from tliis pine. 
The material produced .an excellent Icraft paper, but the bleached pulp 
obtained from it was not clean and was also low in yield, E.xpcrimcnts 
on this material will be continued next year. 

(g) Manufacliire of paper. — ^About I,| tons of writing, printing, lyiic 
and kraft papers, and mounting and drying boards, were manufactured 
in the factory during the ycai- and supplied to the various offices of the 
Forest Research Institute and College. 


2. Laboratory. 

(a) Preparation of pulp for artificial silh — ^Experiments on the puri- 
fication of bamboo pulp, to render it suitable for .artificial silk 
manufacture, were continued throughout the year. It was found possible 
to prepare a pulp ivith 90 per cent, alpha cellulose and 0*2 percent, to 
0'3 per cent, .ash content. Trials of the method which gave these 
results wiU be cairicd out on a scmi-conunoroial scale nextyc.ar. 



6J 

{b) Chemical analyses aj mo WMyfcmfs.— IDetcrminalions of cellulose, 
liguin, pentosans, asli, causlic. soda solubility, etc., were made with ; 

(1) Saecliamn spontaiieum. 

(2) Pivifs lonffifolia. 

(3) Dcndrocalamus slrictvs bamboos fi-om Bihar and Orissa (analyses 

still in progress). 

(c) Tests on savannah grasses from ^Issani.— The following eight 
grasses’^ from the Goalpara division, of Assam were tested as to their 
suitability for pulp and paper making ; — 

(1) madhatfli, (2) baranga, (3) «7w, (4) baki, (5) majra, (6) baranga- 
tonga, (7) maha and (8) Mmgra, 

The grasses were foiuid (o possess fuirl}' long fibres (3-d mm.), and 
the consumpliou of chemicals for digestion and bleaching was also found 
to bo within economic limits j but the peicenlagc 3 ’ields of pulps wore 
very low, varying from 22 to 26-5. The grasses, therefore, though 
siutable for jwper-nmicing. ofinnot economically be used for the ptuposo, 
tinlcss available at vciy low prices. 

(d) Tests on Saccharum sponlancunt (hans). — ^Preliminary tests to 
dclcrnune the optimum conditions of digestion on a large scale, so as to 
obtain clean and easy blcacliing jnilp, were carried out on iJiis material. 

(c) Straw-boards from sahai grass {IscJioeiHum avgnstifoliuin ). — 
Experiments on the preparation of fairly uon-alisorbcnt straw boards 
from the grass wore carried out at tlic request of hicssrs The Straw Board 
Manufacturing Co., Snhoranpur. Satisfactory samples were prepared 
and supplied to the firm for trial and opinion. 

if) Lanfana mod. — ^Tesls were carried out on this wood at the request 
of the Madras Forest Department. The j'icld of pulp from the material 
was satisfactory, but ilic fibre length w'as found to be very short. The 
pulp from the wood con at best be used as a filler in the manufacture of 
papers from bamboo pulp, ole. 

(g) Tests on miscellaneous materials. — (i) Diospyros nudanoxylon leave® 
were tested for the production of papers for use in the manufacture o^ 
beedies (country cigarettes}. 

(ii) Vetiveria zizanioides {Icliar gross) was tested for its paper-making 
qualities. The yield of pulp from it was found to be very poor. 

(iii) Whole Knsced straw was tested for the production of straw- 
boards. The results obtained were very satisfactory. 

* Tho corroot. seiontifio iinmcB of tJit grnrapS nro not yofc Icimwn. 

E 
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{h) Boiler feed water . — ^Routine analytical tests in connection with 
the softening of the boiler feed water were carried out as and when 
required. 


3. Technical Information and Advice. 

(a) The Paper Mill at Jagadluri was \'isited in September 1933 in order 
to report on the capacity and the condition of the existing plant to a 
private syndicate interested in undortaldng the operation of the miU. 

(b) Suggestions and advice were given to Messrs The Tipper India 
Couper Paper Mills, Luclmow, %vith regard to new plant and to changes 
in the existing plant, considered necessary to increase the efficiency and 
output of the Mill. 

(c) Correspondence was carried on with private individuals, com- 
mercial firms and Government departments in connection with 22 
technical inquiries referred to the Section. 

4. Bamboo Ptdp Prefects, 

Although no new bamboo projects materialised during the j’^ear under 
report, bamboo has been finding increasing use in existing mills. Messrs 
The Titaghur Paper Mills are using over 15,000 tons of bamboo per 
annum, which is partly responsible for their reduction in the consmnp- 
tion of sabai grass. Large quantities of this grass are thus available 
now, paiticulaiiy from the Western Circle, U, P., for the use of the mills 
at Lucknow and Jagadlu'i. It is understood that Messrs Tjie India 
Paper Pulp Co. have installed a new type of chipping and disintegrating 
plant for bamboo. The performance of this plant will be watched ndth 
interest. 


Meohaotoal Sub-Section. 

This auxiliary Sub-Section functioned most satisfactorily throughout 
the year under the guidance of Mr. Bam Das Tandan, the Mechanical 
Engineer and B. B. L. Salisena his Electrical Assistant. 

One laboratory kiln on the principal of internal circulation, and two 
laboratory kilns with constant humidity chambers, were constructed for 
the Seasoning Section. Several modifications wore carried out on the 
disintegrator installed 2 years ago in the Paper Pulp Section irilh a view 
to adapting this machine for disintegrating bamboos. A Rbn.1Hti g machine 
ivas also made and installed in the Wood Preservation laboratory. 

The steam boilers, the Institute lorries, the fire nytingnisiiing appli- 
ances and other plant were kept in proper worldng order throughout the 



yesir. The 160 K. W. direct current generating sots and all electric 
motors, both, big and small, as well as the electric ovens installed in 
the various workshops and laboratories of the Institute, were maintained 
in good order. 

The total number of mechanical and electrical jobs carried out in the 
mechanical repair worlcsLops during the year amounted to 450. These 
included the overhauling and repairing of machines and lawn mowers, 
as well as the repairing and re-winding of electric motors, starters and 
electric ovens. 
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CHAPTER VT.— CHEMISTRY BRAHCH. 

The followng programme of work was tuiderfcakeu during the year 
under report : — 

1 . General study of the chemistry and commercial uses of the minor 
forest products. 

A. Drugs : — 

i. ActinodapJine JiooJxri, Meissu. 

ii. ArLcmisias. 

iii. Bombax malabaricum, DC. 

iv. Denis spp. 

V. Spatholobus roxbiirgldi, Bth. 

vi. TepJirosia Candida, DC. 

vii. Strychnos nux-vo7Hica, Limi. 

viii. Vitex negundo, Limi. 

B. Essential oils ; — 


Santalum albwn, Linn. 

C. Oils and Fats : — 

i. Oinnamommt campJiora, Linn. 

ii. Litscca zoylanica, Nees. 

iii. Melia azedarach, Linn. 

iv. Quercus incana, Eoxb., Q. dilatata, Lindl., and Q. ilex, 

Linn 

2. Study of forest soils. 

3. Miscellaneous enquiries. 


I. A. — Drugs. 

(i) Aainodaphne Jiookeri, Meissn. — It was reported in 1931-32 that 
an allcaloid actinodaphiine had been isolated from the bark of this tree 
and that a preliminary chemical study had been made. Further work 
on the chemical constitution was carried out in collaboration with Dr. 
Schlittler of the Oxford University. Tho alkaloid has now been found 
to be a secondary base of the formula CigHjyN O 4 and closely related 
to hurotetanine, diconirine and other ajjorpjiim bases. That it contains a 
phenanthrene nucleus has been shown by its oxidation and methylation 
products, and the position of the four oxygen atoms in the molecule has 



been indicated by the detection of a methoxyl, hydroxy] and a methylene- 
dioxy groupings. Tliesc Lave led to our assigning to aclinodapJmine 
an aporphinc structiu'c, but there still remains uncertainty regarding 
the relative position of the hydroxyl and the mothoxyl groupings in the 
molecule. 


(ii) Indian Arteniisias . — ^During the last few years attention had 
been concentrated on Arlanisias from Kashmir and Kurram valleys but 
this year the investigation has been extended to Artemisias found in 
Tehri-Garhwal, Kagan, Kulu, Upper Bashahar and Malahand, with a 
hope of discovering the santonine bearing species. This hope has not 
been realised as all the samples, from tlie above localities, were found 
to be santonhie free. 


It was rei)orlcd Inst year that attempts to grow, in Dehra Dun, 
Artemisia inarilima from the seeds obtained from Kurram valley had 
been successful and that the santonine content in the second year of its 
growth was almost as high as in plants growing in their nat\wal habitat. 
Sunilar attempts have now been made on Kashmir Arieanisias (if . hrevi- 
folia) and the results obtained are recorded below ; — 


'I'imo of coIlccCfon, 

Snntnninc' 

IKjrconlago. 

4tli vouli of August loss . , , 

0-00 

4th of Ootohor 1033 . , 

0-CC 

4tli week of Orlohcr 1033 . 

0-09 

let wpci: of DccPinlicr 1033 

001 

l^t wok of Janunry ]93t . . . 

0-78 

lit wool, of Tolu unry 1034- . 

012 

Ist. wook of ATureh t03f . 

0-CC 


JvoinaTts. 

^Jravos only, 
biul/' only. 

Vlcavc*! niid hiifh. 

J ' 

frcsl) li'avft. 


The data given above indicate that in the first year of its growth, in 
Ddira Dun, in the plants raised from Kasluuir Aiiemisia seeds, the buds 
formed rather late (October) and they matm-ed in November-Deoember, 
sliifting therebj' the period of maximum snutonine content to early in 
December. In its natural liabitat, on the other hand, August is the 
))eriod of maximum santonine content, the buds appearing in May. 
(Simonsen, Jonr. Ind. and Labour 1921, i; D39.) It is, however, possible 
that when the plants get acclimatized, the period of maturity might shift 
backagaintoJune-Juiy, that is i>rior to the monsoon, as in the case of 
the Kurram Arteniisias, 
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(iii) Bombax malabaricum, DC. vern. Semuh — ^Tap roots of tire young 
plant knoTOi as musli, according to books on the Indian system of 
medicine, enjoy great reputation as a powerful aphrodisiac and tonic, 
but it appears that its medicinal properties have been exaggerated. 
Chemical examination showed it to contain moistoe, 7*5 ; ash, 2"1 ; 
proteids, 1-2 ; fatty matter, 0-9 ; phosphatide, 0*3 ; colouring matter, 
0*5 ; ta nnins , 04 ; non-tans, 0*1 ; sugars, 8*2 ; starch, 71*2 ; pectus matter, 
C'O and cellulose 2*0 per cent. No glucoside or alkaloid was detected. 
Analyses of tubers of different ages showed that the proportion of the 
above constituents varied with the age of the roots. In yoimger ones 
sugar, starch and pectus matter predominated whereas in the maturer 
ones, tannin and cellulose. 

None of the above constituents, excepting the phosphatide, was 
considered the likely substance responsible for the reputed medicinal 
properties. The phosphatide, which is associated with fatty matter, 
was expected to be lecithin, a common constituent of many plant mate- 
rials j but a detailed examination showed it to be a cephalin like substance, 
practically insoluble in absolute alcohol and acetone but freely soluble 
in dry ether. This observation is interesting in so far as cephalin is not 
regarded as a common constituent of plant tubers. Literature records 
only one case of cephalin having been discovered in soya beans. 

The fatty matter is an orange coloured, thick viscous oil of the 
following constants— Eefraotivc Index, at 20‘’0, 14747 ; Iodine Value, 
63*5 and Saponification Value, 2104. It appeared to have the usual 
constituent acids. Search was also made for vitamines A, D and E but 
without success. 

The mucilage appears to be a silioo-phosphoric ester of manno- 
galactan. The occurrence of phosphoric and silicic ester of a polysac- 
charide in nature is not uncommon. Eor example, it has been reported 
that the mucilage of the seeds of fenugreek {Triginella fcanum graccum, 
Lmn.) is a salt of silico phosphoric ester of manno-galactan. It is possible 
that the mucilage, besides the phosphatide, is to some extent responsible 
for some of the effects of the drug since it is reported by some medical 
practitioners “ to be a good demulcent tonic possessing some soothing 
action on the mucous membrane of the genito urinary tract but nothing 
beyond.” 

(iv) Derris spp. — ^It was reported last year that roots and twigs of 
Berris uliginosa (collected in Sundarbans in November 1932) were, unlilte 
those of D. eUiptica, very poor in ether solubles. The roots did not 
yield any weighable quantity of rotenone although the ether extract 
gave the characteristic colour reaction. (Jones and Smith, Ind. and Eng. 
Cliem. An. Ed. V, 75). Another sample of roots collected from the same 
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looality in Jnne J933 was also very poor in etlier soluble extractives, 
giving the colour test for rotenone but from wbich no rotenone could be 
isolated. Ether extract of twigs, in either case, gave no reaction for 
rotenone. A further sample from the same looality, collected in October 
1933, also failed to yield any rotenone. From this it might be concluded 
that there is no seasonal variation of the rotenono content or allied 
substances (ether extractives) in D. uligmosa. 

A sample collected in October 1933 from Chittagong division was 
analysed but was not found to be superior to the samples from Sundar- 
bans, resulte for which ore recorded above. In this case also no rotenone 
could be isolated even though a distinct colour reaction was obtained. 
Attempts to isolate other inBCcticidal hodiciJ, allied to rotenone, such as 
deguelin and tephrosin were unsncccssful. These results lead to the 
conclusion that B. tdigivosa cannot be considered as a good insecticide 
since it contains practically no rotenone, deguelin, teplixosin or other 
allied bodies and wbatever feeble in.secticidnl properties it is supposed to 
possess are possibly due to the resinous bodies present in it. 

Dems elliptica. — Oul}’’ one sample has so for been examined and this 
was collected in June 1933, from Dibnigarh, Assam. It yielded 2*5 per 
cent, of ether soluble.s of wluch 0-8 per cent, was rotenono. This sample 
although of poor quality, when compared to Malayan Derm of 7-8 
per cent, rotenone eonteut, is the first sample of rotenono bcaiing Derris 
of purely Indiau origin tliat wo have examined in this Institute, and it i.s 
hoped that -with cultivation and care it might be po.ssib]e to raise better 
quality roots. Search is being made for D. elliptica in oilier parts of 
Assam and samifies are being awaited. 

Derris rdbmta, Bth. — ^Roots and twigs were obtained from Kamnip 
division, Assam, in October 1933. The analyses shorred it to contain 4*7 
per cent, of ether solubles of which 1*2 per cent, was a crystalline subs- 
tance, winch on purification was obteinod in stout prismatic noodles m.p. 
195M96®C. It gavo no colour tests for rotenone. Complete identifica- 
tion of this substance has not yet been possible but it appears to be 
toplurosin, a substance allied to rotenone and is li]te^’rise poisonous to 
insects. From the x&sinous matter anothci’ light yellow crystalline 
substance was obtained winch on purification melted at 171°-172® and 
which appears akin to deguelin (m.p. 174®-175°), another insecticide. 
No rotenone could be isolated, nor was any colour reaction obtained 
from the ether extracts. The nature of these crystalline substances is 
being investigated further. 

(v) Spatfiolobus roxburghii, Bth.— Jones (J. A, C. S. 55, 1737) 
reported that about ] per cent, of rotenone is present in the root bark of 
the samifics obtained from Burma. TIic samples of Spaflidlobns collected 
locally iu Juno and September were examined, but neither the root bark 



bor the 'woody portion showed any presence of rotenone or allied subs- 
tances. 

(vi) TepJirosia Candida, DC. — ^It is an allied species to Caracca ver- 
giniana found in U. S. America, which has been reported to contain 
rotenone, deguelin and tephrosin. Boots of T. Candida growing in the 
Institute were examined and althou^ 0*9 per cent, of ether extract, 
containing 0’2 per cent, of a crystalline substance m.p. 230°C was 
isolated, no test for rotenone was obtained. It is intended to examine 
a few more Tephrosia spp. before rejecting it as unfit for insecticidal 
purposes. 

(vii) Strychnos nux-vomica, Linn. — ^It was reported lafit year that 
nujyoomica seeds arc frequently adulterated with spurious seeds of 
S. nux-hlanda which do not contain any strychnine but which 
resemble the genuine strychnos seeds in appearance when properly 
made up. Chemical assay of the seeds is a lengthy procedure and the 
saving of time is an important factor especially when large quantities of 
material have to be purchased. A single chemical assay is hardly of any 
value as the nux-hlanda seeds mig^it not be imiformly mixed in all the 
bags of the same consignment. A search, therefore, was made for a 
quick method of distinguishing the two species. For this purpose the 
seeds were examined under ultra ■violet light from a mercury vapour 
lamp, fitted with Wood’s filter. The nux-vomica seeds show a dull brown 
fluorescence and the nux-hlanda seeds a slightly lighter shade. This 
distinction is not of much significance but when split seeds were examined, 
both showed a brilliant fluorescence: nux-vomica giving bluish and 
nux-hlanda pint. This distinction becomes greatly marked and the depth 
of colours are clearly brought out when viewed under mixed light namely 
the ultra violet light and the ordinary electric light. It has been possible 
in this way to distinguish the two species of seeds. 

(viii) Yitex negundo, Linn. vem. nirgundi. — ^Is a herb, common 
throu^out India and well known in the Hindu system of medicine. 
The leaves are reported to be useful in sprains and rhemnatism and the 
roots as tonic, febrifuge and expectorant {Pham. Ind. Vol. Ill, p. 72). 
Chemical literature records nothing about the constituents of this plant 
and, tberefore, its investigation was taken up. Air-dried powdered 
leaves (moisture 13 per cent.) gave 8-9 per cent, to petrol ; 1*4 per cent, 
to ether ; 0-6 per cent, to chloroform ; 2"6 per cent, to ethyl acetate and 
8’9 per cent, to alcohol. About O-OS per cent, of on unidentified allcaloid 
has also been obtained. 

The alcoholic extract, on standing, deposited a white crystalline subs- 
tance m.p. 196'’-98“C which was foimd to be a polyhydric alcohol. Fur- 
ther treatment of the alcoholic extract gave Wo acids one melting at 
220°0, caystalline needles and the other melting at 184'’-85‘’C, crystalline 
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needles giving greenish blue coloivr with ferric chloride and deep yelloYf 
colour with alkalis. A glucosidal substance has also been isolated 
and this on hydrolysis with acids yields llie cr}'stalline sub.stance xn.p. 
220°-2]°0. Further work on these products is in progress. The 
glucoside and the acidic substance described above appear to be the 
active constituents of the leaves and might be I'esponsible for their 
therapeutic value. 


I. B. — Ess&iiial oils. 

Santalum album, Linn. — ^For commercial classification it is sorted 
into 18 different grades based on size, quality, physical appearance, etc., 
but without any reference to their oil content. The oil content, however, 
is an important consideration and no reliable information is available on 
this subject especially for the Madras and Coorg sandal wood and hence 
the present investigation, at the suggestion of the Chief Conservator of 
Forests, Madras. 

For purposes of sampling a single tree was selected in each locality 
and from its different parts different commercial grades of wood, namely 
ghaihadla, cheria, roots, basoh huhni, etc., were extracted in accordance 
with the usual practice and the oil content detemined. The results 
obtained are tabulated below. From this it will be noticed that com- 
mercial classification based on -weight and physical appearance has no 
intimate connection with the oil content and, speaking generally, the 
roots contain a much higher amoimt of oil than the stems and branches. 
It will also be noticed that ainbagar and cheria which consist of thinner 
billets from stems and branches, are often richer in oil content than the 
thicker parts of the stem represented by ghatbadla and bagardad. It is, 
therefore, obvious that when the wood is to be used for purposes of dis- 
tillation of the oil, the present system of classification has no significance. 


Oil content of different grades of Sandal wood from, Coorg and Madras. 


Commentat 
eliksslQcatlon 
ot Siindal ^food, 


J.ocnllty. 

Ucicriptlon. 

Coots. 

Salem. 


VpIIoip. 

rinnc- 

vdly. 

Manga- 

lore. 



Vex pent. 

For cent. 

For cent. 

Fci cent. 

Per cent. 

Per cent. 

1. OhatbadtA 

BlUcta with kaots and 
etnete nnd liollows 

wclgliinc not Unm 

10 lbs. 

0-0 

CO 

C-1 

G-3 

3'4 

S-4 

2. Ungardad 

Solid plcet") 'nltliont spe- 
cial reference to weight 
and nnmbcr. 

0-3 

• * 

* • 

• • 

• * 
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Od content of different grades of Sandal wood from Goorp and Maaras — 

(contd.) 


Commercial 
rlnxsiticitlon 
of pandnl wood 


Local itp. 

Description 

Ooors 

Salem 

Tioltcgal. 

i 

Vellore. 

TJnnc* 

vellj. 

Idanitn* 

lore. 

3. Root's — 


Portent 

Pir cent 

i 

Per cent. 

1 

VcT cent 

Per tent 

l*cr tent 

CIa<i!i I 

Pieces not Ices f linn IG tbs. 

8C 

1 

1 



j 


dCM 11 

Pieces not Ie*3 than G lbs. 

04 

1 

1 

1- CO 

f)‘7 

Hi 

r>o 

T’t 

CIw m . 

Smsit intersi roofs Ie«« 
tbsn G lbs. • 

M-t 

J 

1 





4. Jujpoknl rhfi 

Itollosv pieces ot not l^ss 
than 7 ll»s. 

7-S 


•• 

•• 

•• 

•• 

- 

6. Jufpokil 

n. 

Hollow pleecs of not less 
than 3 lbs. 

6% 



■■ 

•• 

•• 


0. AlnMcar 

Solid cracbed and liollow 
pieces of not Iras tlinn 

1 lb 

80 


•• 


•• 

« * 

•* 

7. Olicria 

Pieces nnd chips ot heart 
nood not less tlinn } lb. 

«1 


7"1 

7-1 

[ r..G 

•• 

C 1 

S. .VlnriilUfl 

Plfces nnd tbips of licerl 
wood. 

er, 


•• 

•• 

•• 


•• 

9 Hn«nln RuKnl. 

bmallinlscdbc iri nnd asp 
wood chips. 

to 


1 S 


as 

2*4 

21 


Noir — TJir oil jifr cent. Iws Jioen tnldilntrd on wood enntninina no mohtnrr, 
» Itooti ncre not ilA<«lfled. 


Sandal wood, as is genorally known, is frequently adulterated with 
other woods whick resemhle it in appearance but contain no pleasant 
smelling essential oil in tliein. They arc, however, capable of imbibing 
the odour and when left in contact with the genuine sandal wood, they 
begin to give out the scent. In this way cheaper and spurious woods are 
sold as genuine sandal wood, and it is a matter of great difficulty for a 
layman to make out a suitable distinction between the two. Attempt 
was, therefore, made to discover some simple and easy physical or 
chemical test for making this distinction. For this purpose, effects of 
various cheinicals on sandal wood and also on its alcoholic extracts 
were tried and compared with those obtained, on similar treatment, 
from Sant alum spicatum, Mansonia gagd, Xitnenia americana and 
Erythroxglon monogynum, which resemble sandal wood in appearance 
and are often used as adulterants. For the above j)urpose, series of tests 
such as the following — determination of the hydrogen ion concentration 
of the aqueous extract of the ash, treatment of the alcoholic extract with 
acids, metallic salts, etc., were carried out and in this way it was found 
possible to differentiate the sandal wood from other species but a very 
much larger nmnbcr of samples will have to be examined before a definite 
and an exact test is established. The great drawback of the present 
procedure is that it is far more elaborate than what would be desirable 
as a rapid field test. 
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I. C . — Oils and Fats. 

(i) Litsaea tseyhnica, Nccs. — It was reported last year that the lat 
from the seeds of Adinodaphie liooheri contained about 9G per cent, of 
trilaiixin. It was interesting to extend tin’s study and make a search 
for other indigenous sources of lauric add and for this purpose other 
species namely Litsaea zeylanica and Cinnaimmum camphora allied to 
Aclinodaphie Iwolceri were investigated. 

The seeds of Litsaea zeylanica yielded 37 per cent, of endocarp and 
63 per cent, of kerneL and the latter pn hot expression gave 33*5 per 
cent, of a pale yellow fat, crystallising in star shaped needles. Addi- 
tional 2-I*5 per cent, of the fat was obtained on solvent extraction. The 
expressed fat had an iodine value 10*2 and saponification value 258"5. 
On ory.st.'illiaing from absolute alcohol it gave 70 per cent, of trilaurin. 

(ii) Ginnamomnm camphora, Linn, seeds gave 90 per cent, of kernels, 
which under hydraulic pressure yielded 39 per cent, of a pale yellow 
oil, setting hard on cooling and a further 26-5 per cent, was obtained 
on solvent extraction. The fat had iodine value 4, and appeared to 
contain trilaurin but in nmonnfs much lass than in Litsaea zeyhmica 
seeds. ITiirthcr work on this fat is in progress. 

(iii) Mclia azedarach, Liuii. Persian liUao.— In view of the reported 
medicinal value of the' leaves, fruit, etc. of this tree and its similarity to 
the famous neem tree {Azadiraehta indica) a chemical analysis of the 
kernel oil was uudcrlakcn. Tliis investigation is in progress but the 
data collected up to date is given below ; — 

Moisiuro iu tho korncls 8-2 iior oont. 

Oil in the kornols ky o^prcsiion ...... 13'S „ 

Totol oil in kornol^ 33-0 

lodino vnluo (Uanus) IStl’S 

Kofractivo Indox at 20^0 ....... 1‘46S8 

(iv) Indian acorns (Quercus incana, Eoxb., Q. dilatata, Lindl. and 
Q. ilex, Linn.), 

’ Quereu<i grow all over the hiUs in Northern India and yield acorns 
in great abundance. At present, these find no commercial application 
because of the low content of oil in kernels and tho poor quality of the 
tanning material in the “ acorn cups ” (Valonia of trade). In view of 
the absence of any chemical data on the oils, it was considered desirable 
to lake up their investigation. Of about tliirfcy species wliioh occur in 
India, Q. incana (vern. Bunj) is probably the b^ Icnowu and the oil 
from its acorns was therefore investigated in detail. 
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The kernels (81 per cent.) contained 16 per cent, of oil of the follow- 
ing constants : — 


— 

Q. inrnna. 

Q. ihlalaltt. 

<?. i/fX. 

Coii'uslonry . 

• 

. 

thin 

thin 

thin 

Colour .... 


• 

j elloir 

orange 

orange 

Specific gravity nt Sj"© . 



O-OOSI 

O'OOSl 

0 9079 

Refractive Indo\ at SO^C. 



1*1570 

1-^088 

1-1676 

Sa]tonincalion value 



192-2 

188-4 

180 9 

Iodine value (Hanu*<) 



81:'} 

90-3 

830 

Arelyl value • 



148 

21-1 

17-4 

Heliner value 



961 

88-2 

94-9 

Acid ^ nine 

• 


13-0 

22-2 

8-5 

I’nsapoiiifinlile matter . 

• 


0-8% 

2-3% 

0 9% 


Chemical constants of the mixed fatty acids of incana oil — 


Moan niolooulnr n-oiglit ........ 28S-2 

Iodine valoo (Ilanns) ........ 80-8 

Satnratod acid<i IS-O 

Unsataratod acids 82’0 


Further examination of tlie acids indicated the oil to he a mixt-ime 
of the glycerides of palmitic, lignoceric and oleic acids. 

It has been reported by some workers that “ dried acorns make 
a usefid feeding material on account of their liigh starch content 
and digestible fibre. Drying the acorns is said to remove a great deal 
of the astringenoy which make fresh acorns impalatable and sometimes 
injurious to stock. At the same time the}' contain no substance injuri- 
ous to poultry. Tlaeir food value is equivalent to a mixtiwc of oats and 
maize. They may replace grain in poultry feed if their slight deficiency 
in protein is made up ”. 

The analyses canied out in this Institute gave the following results 
for Q. incam kernels : — 

Moisture, 12*2 ; oil, 16 ; ash, 1-4 ; proteins, 3*0 ; cellulose, 1*4 J 
tannins, 4*2 ; carbohydrate (by difference), 61*8 and 89*5 (by 
direct determination). Ko sulphur was detected. 

The acorn cups in some of the Greek and Smyrna oaks are said to 
yield a high percentage (68 per cent.) of tamnn {BvlL Imp. Inst. 10, 
645) and they form a valuable source of commercial taraiins. The cups 






73 


of tho Indian acorns were, therefore, osamincd for this purpose and tho 
folIoTiving results wore obtained : — 


— 

Q, iwatia. 

<?. dilalnia. 

(?. iVer. 

Mohluro ..... 

12* t 

■Qll 

11 -8 

Ash •••*•* 

3-0 

■■ 

2-C 

Totnl solids (water extroots) . 

13-3 

13-4 

120 

Tannins 

8-7 

•• 

80 


2. Sotis. 

Examination of the laterito soils from Assam and Chittagong has 
been made and also a largo number of soils from experimental plots in 
the Institute have been examined for their moistmc content. 

3. Miscellaneous enquiries. 

A largo number of analyses of various substancc.s were undertaken 
on behalf of the officers of the Institute and forest officers. Particular 
mention may be made of the following : — 

Casein cements, glues, Eucalyptus und Palmarosa gmss oils, Cinna* 
mon bark, Katha, disinfectants, do. 
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Title of Pnbllentlon. 


1 oitKsr r.KcoiiDs. 


KntoinoIoBlcnlln^csfljsitlonsonllicFnjkcDI'.ia'iD ir t 

ol banUnl (8) Cnrabldao. ^ -Andrtflca 

£ntomoIoRjcnI In\c3tii; itlons on the Snthe Ubiase -n.. i 

of bandal (0) Ncnroptcra. Nathan Hanks 

«-r»<--uUan, . 

"" ‘'‘® S. C amiurjco 

UntoDiologlcnl Ins cstlenlloue on tlic & 



October 1KJ3. 
July 1033. 
Intnist 1033. 
August 1033. 


of BuTybmchiis tomentaaa, Tabr. (rnlgorfdat). 




X C, Cbiitterjcc . I .Tnoiior}* 1034. 


Lntomolo)dcal In\csflBa(lonsonthcSi.lke»beaie v r (vi,.., .i 

of Sandal (13) Menibnauldae and'ccrconldae ^-.P- •^“Wtrjteand 
(Honioiit )— Supplcmcntarj Data. M. Hose. 

i:n(oinolo 3 !c.al luscutlRatlons on the fcnike Dl-i i«r ar e n .. . 
of Sandat (U) Jaasldat Olomopt.). • 

KntomoIoKlianini4lijntloii3ontheM)tkel)b.f.t«> v « . 

of .Sandal (IS) Clctndelldac (Col ) and bupn ^ W'af'Tjco . 

innitaiy Data on .Vinropfeni and Kla^iS ic 

Hutomoloplcal Inacstljatlons on the Snlko Ijfcra.i. v « rv .. 

P“ *5”.^''^“ Hl-tory and Morpho- ^ . 

nomopt) «Vn!infa {Ja5«ldao, 

’“.s'sffia'g.’i'ijssss', c 

fttv 

^'of’ikndS'(ffiU-oSldS“jj^^ DarpadaBMukcrJI . I 


December 1033. 


I I'cbniar}- 1034. 

rtbniaiy 1031. 


I IVbruar} losi, 
ribni.uy 1031. 


^ r*'““8ed 1 . D. Mahendru 


Kcwlhj'aanopteralrom India . . „ , 

• • . Dudley aiouJton . 

Dfultlplr Yield Tables for Deodar . 

■ ‘ "• Oi.®“™P*on 0Ji4 

rnaesttoatlons on the Infestation of PenOmnium a- 

Aimataven'conl’mws/onji/a'in.l’artll.”^'*””’ ^•^•Dauchcp 

llcguieratlon and Jrauascinent of Sal ,x „ . 

• • 31. C. Cluuipion 

Immature Stages of Indian Colcontm n<> 

(Curcidlonldae). soieopitra (14)-_ J. o. 31. Gardner 

OnthcIUologyofSrnntldno . . , 

• • It. ^.ATatlinr. 


Sr.irtJ> 1034. 
April 1034. 

May 1034. 

Juno 1034. 
3Iayl034. 

Koa ember 1033. 


November 1033. 
liOTcmber 1033, 
Soa ember 1033. 

Jfoa ember 1033. 
Yo\ ember 1033. 


May 1034. 
' May 1031. 
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APPENDIX 1—conid. 


Scilnl 

No. 

Xltle of I’abtlcatlon. 

1 Autlior. 

Date 0 / Issue. 


roBEsr i3iir.T.EaTxs, 

1 


24 

I'osttnn anil Selection o( Commcn.la1 Wooit Pro- 
scrsntlrcs. 

S. Namceam . 

DLCcmbtr 1033. 

25 

ifoiuintcittcut ot Stnndlnn Sample Trees . 

K. 0. Champion 

April 1031. 

20 

ITovislonal Vtcht Tn hlfr for (Jiirrcii* foertaa, Roxb. 
(JianJ or J/an Out). 

ir. 0. Champion nnd 

1. D. Mnhendru. 

duly 1034. 

27 

I(lciitinc.i( ton ot tho ComuiLrrIal Timbers u( the 
Punjab. 

1C. A. CltoT dimry . 

^ Aui(Ubt 1034, 


OTHEIl PtlJlLTCATIOXb. 



29 

Guido to tlio Torral llcsoaTcIi Imtltiite, DcIita 
Oun. 

.... 

October 1333. 

2D 

ProRTcsi Iteiiort ot Vorcst ICr^cnrch In India, 
ID. 12 . 33 , iait I.— TIi« lorest llc^eatch Insti- 
tute. 

.... 

October 1033. 

30 

i 

PtoifTces Reiiait ot Fori-st Rcsonrai In India, 
1U32-3.'I, Port It.— Pmsinrial Rejiorts, 

.... 

January 1031. 

31 ' 

j 

Tables for ui-e with Brandts Wyp-omtler for 
Measuring tlic Height nt Trees. 

r. It Mnuron and 
U. H. Haines. 

yos'cml«.r I0J3. 

82 

Port}' Trees Common In India .... 

H. X. Pnrter . . , 

Xonmber 103J. 

.OS 

Prostrss Itcpuii ot tho Purest Collefse, l>tlu.a Dun, 1 
for 1932-38. 


rchiuaty 1031. 

34 

Annual Re'iinj of Miilistira relntlni; to 1‘orcsl 1 
AdiniDlstratIun In UrItLsh Indlii, for 10,!J-SS. 

• * • • 

July 1034. 

as 

Claarllicd list Of OniCi'm of tlio liullnn and Prosiu- 
dal I'orcst Sen Icta. nad ot the Porcst Enalncct- 
Inn Senke In India and llurtnn, on let .Toly 
1033. 

.... 

Dwember 1033. 


COM’IUBUTIOKS TO SCIENTIFIC PEllTODICATJS. 


Ohnmpiait, II. Gi 

Cliainpion, IT. G. 

CTmmpion, II. G. anil 
Mnhondru, I. D. 
Champion^ IT. G. 

Clittmpiot), H. G. 

Champion, If. G. 

aoirio,K,il. . 

Gorric, It. Mi . . 

r 

Gorrio, It. M. • 


SHvieuUurc. 

, European Silviotilturnl lti-«Pttro!i, Parts YhlX. {Indian 
I'oTcster, April, June, July, Augunt, 1033.) 

. Tho meaning of crop dinmotor for tlio tu>o of alignment 
olinrl {Indian Fareeler, Eeccaibor 1033}. 

Tho Solootionof Radii far Slump Anttlyoia {Indian Forr^tcr, 
September 1033). 

. Underplanting in Tonic Plnnlntiont {Indian Foreater, May 

1933) . 

. Tho Effect of Thinning out Multiple Shooin on Young 
Root Stoeke {Indian Fmalfr, Jnnuniy 103 1). 

, Sued Crop and Fertility of Anogrimw latifolia {Indian 
ForeaUr, February 1931). 

, Iinportanco of tho Origin of Sewl used in Foivstry {Indian 
Forairr, April 1033). 

. Plantations versus ItoUencbuient {Indian Foruter, Soptem. 
bur 1933). 

. Recent Studios on Tfoo Roola {Indian Forester, Mnroh 

1934 ) . 
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Faikor, B. N. . 

ParkinEon, C. E. 

Parkinson, C. £. 

Parkinson, G. E. and 
Eaizada, M. B. 

Beeson, C, E. C. 

Beeson, C. F. C. 

Beeson, C. F. C. 

Beeson, C. F. C. and. 

Chalterjoo, N. C. 
Gardner, J. C. M. . 

jSiInthur, R, N. 
j\rathur, R. N. 

Gardner, J. C. 51. 


Botany. 

Leguminosao and RoOl Nodules {Indian Forcslcr, April 
lO.I.I). 

A Now Burmese Bantboo (Indian Forester, November 
1033). 

Indian SticoIcs of Xylooarpns (Indian Forester, February 
lilSl). 

Indian Wcndlandias (Indian Foreater, Juno 1033). 


entomology. 

Liability of solid bamboo Innco stares to attack by borers 
(Indian Forester, November 1033). 

Conirol Measures for Termites (Indian roruter, January 
1034). 

Priokly Pear and Coobinral Insects (Indian Forester, 
5fareb 1034). 

Quinquenial Survoy of Inrcstig.ationa on Spike Ui^caso 
of Sandal (Indian Forester, July 1033). 

The K.n ly Stages of T« o Indian \Vco\ ik (Col. Curciilionidao) 
Ulylops, Vol. If, 1033. pp. Sl-5. 

Loaf-purl in Zinnia etegans at Debra Dun (Beprintod 
front the Indian Jounial of Agricultural Science, Vol. lU, 
P.irt 1, 1033, pp. fiO-OO). 

Notes on the Bionomies of Odunlomyia c’janea Brnnotti 
(Dipler.i: Str.atiomyld.te) (Reprinted from the Indian 
Journal of AgrirnUmal .Science, Vol. Ill, Part 11, 1033, 
pp. 300.76). 

On Some Coicopterous Larvae from Uganda (Bull. Ent. 
Res.). 


Chondhury, £. A. 

Chowdliuiy, K. A. 

Bhargara, 51. P. 

Ramaswomi, S. 

Ivamcsam, S. . 

Nagle, W. 

Seaman, L. N. 

Seaman, L. N. 

Seaman, L. N. 


Veonomie. 

An Improwd 5Iolbod of Softening Hard Wood Tissues in 
Hydrofluoric oeid under pressure (Annals of Botany, 
January 1031). 

Tho so-called Terminal Pnrenchyran colls in the wood of 
Terminalia tomentosa (Nature, Vol. 133, 10th February 
1031, p. 215). 

Tlio Utilisotion of Bagasse for Paper and Board Industry 
(Indian Forester, November 1033). 

Producer Gas from Choroool (Indian Forester, February 
1031). 

A Clmllongo to Steel and Conoretc (Indian Forester, Octo- 
ber 10.33). 

A Rovolution in Pnnolling (Indian Forester, July 1033). 

Tho Pinetical Value of Laboratory Sbrinkago Dotermina* 
tions (Indian Forester, Juno 10.33). 

Joint.s used in timber framing (Indian Forester, January 
1031). 

Tentative Grading Rules for Stmotnral Timbers (Indian 
Forester, 5forch 1031). 


Chemistry'. 

Puntnmbokar, S. V. and . Tho fat and tho oil from tho seeds of Aetinodaphne hooheri 
^^ishna, S. 5Iei3sn. .tin indigenous source of Liurio acid, (ifoumal, 

Indian Chemical Society, 1033, ]>. 306). 

Puntamhokar, S. V. and , Tho oil from tho seeds of Tcelona yrandis (Toak). (.Journal, 
Ivrishnn, S. Indian Chomical Sociot}', 1033, p. 401). 

Krishna, S. and . . Chomical examination of tho tap root of Bomban mala'- 

Pnntambekar, S. V. barieum. (In press). 
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APPENDIX II. 
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of pnoking, 
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*4. Ficus thstisa ; iH iinturnl gco^th nnfl artificinl propacation, with a dos. 

<ripf ion of (lie ni>;f liod of tapping the irro and of the proporntion of ilu 
rahhnr fai the tnnilcf, hy Ji. if. Cox entry . . . . . 0 12 0 

*6. Mcniomndum on Jlcolianiral Teats of bonio Tiidinn Timliers, by tV. 11. 

Erorett . . . . 020 

II.— LEAFLETS— (^// out of print.) 

111.— PAMPHLETS. 

*G. Note on Vorcst Reservation in Burma in llio Intotcbta of an Endntigored 

Water-Supply, by A. Hodger 10 0 

♦8, Nolo on the Oolleotion of Statistical Data relating to tho principal Indian 

Species, by A. M. P. Cncela 0 10 0 

*0, Tables ‘.bowing the ProHre>-s in Woiking-PIons in the Provinces outiicle 
(he Madras and Bombny Pro^ideneie.? up to .8 1st llceomlier, 1008, by 

tile same author . . . 0 10 0 

•10. Koto on R«tnie«e Lera Wood {Litqrrciroemia ton.i nlo'-a, Prc’^l.), by R. S. 

'J'tonp 0 2 0 

•10. Nof e on tlio Iletd fi<-nton for Coppice Fellings of Teak (Terlom mnti^is), by 

R. S. Hole , . . 0 .1 0 

IV.— BULLETINS (NEW SERIES). 

*3. Note on tlio Relnlivo Ffrenglh of Natural nnd Plnntntion-nrown Teak in 

Burma, l)y ]{. F. Pearson . 0 4 0 

•6. Jfemonimiuni on tiie (iil-Vnlne of Rnndalwood, l)y Pnr.an Siiiph . .020 

•7. Note oti tho Chtmisttj' and 'IVadc Forms of Lee, by the rnmo author . 0 3 0 

*8. Note on rome Grnnination Tests wifli f^al firod {Slimra tobusln), by 11. S. 

Troup , . , . , . . . .02ff 

*9. NoieonReoin-Taliioor PmlophyUvm ruiodt and the boat season for collect- 
ing it, by J’uran Wngh ' 013 

*11. A Fiirthei Note on some CnMinrina Inneet Pets of Madraa. by V. Subra- 

mania Iyer . 0 14 0 

*13. Note on Lxyna Pralttlo} as a possible means of preventing timber from 

splitting uhilc searoning. by R. K. Pcarr.on . i . . . 0 .“i 0 

*14. A Further Note on tlio Relative Rlroligth of Natural and Ptantatiou- 

__ Grown Teak in Burma, by the same author 0 3 0 

*lfi. Note on tho Tcehnieal Pio'perUea of Timber with aprcial referona' to 

Cfdrcla laova wood while FeasoTOnr, by the same author . . .030 

*10. Note on Gumliar {Gmdtno arbotca, Roxli.), by A. Rodger . . ,030 

•17. Note on Bija Snl or fengni (PtcrouirpUs manupivm, Roxb.), by tho Same - 

author 0 4 0' 

♦18. Note on Sain or Saj (Tetuiinalia (omcvlom, TV. and A.), by tbo aamo 

author ..0f>0 

*19. Note on Bentcak or Nana Wood (Lagt.rstro'mia lanerohta. Walk), by tho 

samo author 03^ 

' F 
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*20. Note on Sandan (Ougeinia datbergioides, Benlh), by tiic same author . 0 3 0 

*21. Note on Dhaura Bakli {.dnoffcjssK# fali/oKo, 'Wnll.), by the same author . 0 4 0 

*22. Note on the Causes and Effeots of the Drought of 1007 and 1008 on the 

Sal Forests of the United Provinec", by It. S. Tronp . . . 0 .7 0 

*23. Note on the Preparation of Indian Forest Floras and Descriptive Lists, 

by R. S. Hole . . . . . • . . ■ .040 

*24. Note on Turpentines of Piuvs Uiasya, Pintts tiicrkusti and Piwu exceha, 

by Piiran Singh 020 

*25. Development of the Culms of Glasses, by R. S. Hole . . . .020 

*20. Note on the Resin Industry in Kumaun, by K. A, Smythics . .14 0 

*27. Note on Blackwood (Dalbergia latifolia, Roxb,), by E. Bcnsldn . .040 

*28. Note on Dhauri (Lageniiocmia parvifiora, Roxb.), by the same author . 0 4 0 

*29. Note on Sundri Timber (//oiticra minor, Lam.), by R. S. Pearson . 0 3 0 

*30. The Compilation of Giith Increments from Sample Plot Measurements, 

by R. S. Troup 020 

*31. Note on Indian Sumach cotifivs, Linn.), by Puran Singh . .020 

*32. Note on the Bunna Myrobalaiis or “ Panga fruits ’’ ns n Tanning Material, 

^ by Pnrnn Singh 0 J 0 

*3.7. Note on an Enquiry by the Government of India into the Relation bet* 
ween Forests and Atmospheiic and ,Soll Moi'^ture in India, by M, 

Hill 10 0 

*34. Note on Red Sanders {Ptuotarjms raMtalinnt, Linn, f.), by T. A. White* 

head 0 9 0 

*3C. Nolo on Babul (Acacia arabiui, Willd.), by J. D, Jfnitland.Kinrnn . 0 0 

•30. Note on Kol:an or Lnmpatia Timber (Dunhanga itmneralitndes, Ham.), 

by R. S. Pearson . .030 

*37. Note on the Contraction and Warping uhieh takes place in Pintu longi- 

/olio timber wldlc seasoning, by the same author . . . . 0 11 0 

*38. The Conslrnclion of Calcareous Opercula by Longieoin Larvae of the 

Group Cerom6yc3»i(Colcoptcia,^rambyoidao), by C.F.O. Beeson . 0 3 0 

*39. Note on Hollong Timber (Dipieroearptis pihsiti, Roxb.), by R. S. Pear- 
son 040 

*40. Note on Pyinraa, Ajhar or Jand Wood (Lageiitrocmiajlos-reghiae, Retz.), 

by tho same author 000 

*11. Notoon Weights of Seeds, by S.H.Houard, Revised by H.G.Chomplon 0 8 0 
*42. Note on Haldu (Adina cordifolia. Hook, f.), by C. E. C. Cox . .080 

*43. Note on Odina icodier, Roxb., by tbc same nnthor . . . .080 

*44. Note on Scmal or Cotton Wood (Bombax maiabarietiw), by tbo same 

author . . 0 10 0 

*15. Note on tbc 319 ccllancons Forests of tho Ivumnnn Bhabar, by E. A, 

Smylhies . .'. .100 

*46. Rate of Groutli of Bengal Sal (Sborta robusla), 1 Qnnlily, by S, H. 

Howard 10 0 

*47 Volumo Tablet and Form Faetoia for Sal (Shorea robu-.la), by the samo 

author .* . .000 

♦48. Note on Kindal (TerminaJin paniciilala), by R. S. Pearson . . .000 

*49. Note on Thin^an (Ho(^a adorala, Roxb.). by A. Rodger . . .070 

•50. Note on Gnrjun or Kanyin (DipUrocarpvs spp.), compiled by W. A. 

Robertson ,040 

*.j 1. An Investigation of certain factors concorning tho Rc<nn-tnpping In- 
dustry in Pmvs hngifolia, by II. G. Ciiampion . . . , 0 S 0 

•-'56. A Ropoit on tho Tan Values of Indian Myrobalans and Burma Tcmt- 

nalias, by J. A. Pilgrim . . 0 0 0 

*67. Tan Investigation of tbc Burma Hill Pine, Pinvs kha^ya baik and Pyhi~ 

Lada, Xylia ddlabrifoimic, by tho same author . . . .030 

*58, General Volume Tables for 07'ir (Pinns hngifolia), by S. H. Howntd . 0 8 0 
*.'50. Summary of lesults of Treated and Untreated Experimental Sleepers 

laid in the s'arious Railway Systems of India, by J. H. Warr . , 1 14 0 
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♦CO, Note on Aivee (AUocarpvs hiraula, Lainl%.), T*}' C. C. Wilson . ,070 

♦01. Eucalyptus in 1 1(0 PIniiia of North- West India, by R. X. Ratkor . .050 

•62. Pjcliminaiy Yield Table for /)af6'')/iinjifsioo, by S. 11. Howaid . .020 

*63. Eucalyptus Trials in the Simla II Ills, by R. N. Pnikcr . . .080 

♦64. Sumniaiy of icsults of Labornloiy Experiments A\itb difterent Wood 

Picserviug Anliai' 2 )tic.s, by S. Kanie«nnJ 1 12 0 

*65. Taldes for bark dofhietionb fiom logs, by S. H. HoMairl . . .030 

*66. A Note on tho Working Otialilirs of somo Common Indian Tinibcis, Ijy 

_U. E. Kinns 0 10 0 

*07. Cbir (Ptiiva longi/oJia) .Seed Siipidy, by S. H. Howard . . .030 

*69. The Moch<anic.)l .and Physical J'roperti'ea of Ilimalayoii Spruce anti Sih er 

Pir, by h. N. Seninan, a'asislcd l^ir C. H. RnDganeflian . . ,110 

*70. Hoplocframbijx tjiinkoitih—An Iinpoitaiit I’est of Sal, by 1). J. .‘Vtkin- 

son 0150 

*71. A List of Tfi(do Names of Indian Timljeis . . . . . .050 

*72. Tnatniction.s for the Oneration of Timber Seasoning Kilns, by S. N. 

Kapur 1120 

*p. Tho Herbarium of tho Forest Research Imlilute, by R. N. Parker . 0 0 

♦75. Preservation of Indian 'rimbers — the Open Tank Proep'ts, by P, J, 

Popliam 0 10 0 

*76. List of Plants coficctcd in West Nepai 0 */ 0 

*77. Tlic Identification of Important Indian Sieoner Woods, by K. A. CJiow- 

dhnry 300 

♦78. The Pioblem of the Pure Teak Plantation, by IT. G. Champion . . 0 12 0 

•79. Calorific Values of Mijno Indian Woods, by P. Krishna and S. Rama- 

aw-ami 0 12 0 

*80. List of Trees and Shinbs for (be Kashmir and Jammu Fore«t Cirelcs, by 

W. J.Lambeit . . . . . . . . . . 0 12 0 

•Si, Testing and Selection of Commercial Wood Preseivotivcs, by S. Knmo- 

bam 0 14 0 

♦82. TlieJIeasurcment of SlandingSnnlpIcTices, by JI.G. Champion . .12 0 


V.— FOREST RECORDS, 


II, Part 


111, Part 


IV, Part 


III. — 1, HonOgraph on tho SilricnUnrc of Uarilmthia' 

bitiala (Atijan), by D. 0. Witt . . , { 

„ 2. Notes on ^tidal (Germination and Growth of j 

Sandol Seedlings), by M. Rama Hno . . , 

IV. — ^Note on Host Plants of the Sandal Tree, by tho 

same outhoi 

IT. — Picliminnty Note on tho Antiseptic Treatment of 
Timber in India ^vitb Hpcoial rofcrenco to Rail- 
way Sleopcre, by R. S. Pearson . 

IV. — Note on tlio Preparation of Tannin Extract witb 

special rofcrenco to tbooe piopnrcd from the 
Bark of ManOTovo [lihkopJioia vmcronala), 
by Puran Singb ..... 
If.— Koto on some now' and other Rpeoios of Hymeno- 
ptcia in the Collcotions of the Zoological 
Branch of the Forc«l Rcscareh Tnstilule, 
Dchia Huntby P. Camoioii 

III. — Koto on ITscfnl E.\ofipa in Indian Porcta (No. 1 

Troaoph jtijifima, B.O.), by R. S. Hole 

IV. — Note on A Ibizsia lafhamii, by the snmo author 

V. — Nofo on the Utilisation of Bamboo for the Mann- 

faotnrc of Paper-pulp, by R. R. Pearson (2nd 
Edition) , 4 . ’ • • . • 
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0 4 0 
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•Vol. V, Part 11. — Noio on Blue Gnm Plantations of the Nilgiris 

{Jjiirah/phia globulus), by R. S. Troup . ,10 0 

• „ Port TV. — Kotos on fflcology of Pal (iViorra fc6«s<rt) Parti, 

Soibenmposition, Soil-ntnistitrc, Poibncnition, 

by II. S. Hole . . . . . .080 

• „ Part V. — Note on Tramdrt pint, by the .•■nmo nutlior . 10 0 

• „ Port VI. — Koto on a Now Species of Forest Grass (ffpodio- 

pagan lacfi. Hole), by the oninc author . 0 8 0 

♦Vol. VI, Part I.— The Lifc-Histoiy of biapitsfutlivus, Sampson, W 

C.F.C.Bcc.on 0 10 0 

• „ Part II. — Statistics compiled in the OlTice of tho Silvicul- 

turist, Forest Kesearrh Institute, Behra Dun, 
during 1015-10 . . . . . .10 0 

• „ Part IV. — A Further Note on the Antiseptic Treatment of 

Timber, recoiding remits obtained from past 
e\periments, by It. 8. Pearson . . .300 

• „ Part V. — Statistics compiled in the Otlice of the Silvicul- 

turist, Forcal Be search Institute, Debra Dun, 

during 1016-17 0 10 0 

♦Vol. Vn, Part n, — A Further Note on Thitsi {Mclanorrhott tisUata, 

IVflll.), uilb special reference to tho olco-rcsin 
obf tuned from it in tho Loirktaulc and 
Myolat SinUs, Southern Shan Slates Forett 
Dhision, by F. A. Wriehl . . . ,040 

• „ Part III. — ^Note on /fopm casorcuus, Ilole, by B. S. Hole . 0 3 0 

• „ Part IV. — Note on Irora butlmriekii. Hole, by the tame 

author 0 3 0 

• „ Part V. — ^Nolcs on the Larva* and Life-Histories of IMonine 

Beetles IColcoptera, remmbycidae, Prionini), 

by C. F. C. Beeson . . . .080 

• „ Part VI. — Note on tho Ifechnnical Strenglli and Seasoning 

Properties of Shorta rdbueta (Sal) Timber, 

R. S. Pearson 0 8 0 

• „ Part VU. — ^The Life-Histoij of the Toon Shoot and Froit 

Borer, Jlypstpyla robtMla, Moore, with augees. 
lions for il.s control by C. F. C. Beeson . 2 4 0 

•Vol. Vin, Part I. — Report on Lao and Slielloc, b> II. A. F. Lindsay 

A, C. Jf. Harlow . . . . 2 12 0 

• „ Part IT. — The Regeneration of Sal (Sborea robtala) Forostt, 

1^’ R. S. Hole 2 2 0 

• „ Part III. — ^Note on tho Bee-Holo Borer of Teak, by 0. F. C. 

Beeson 3 0 0 

• „ Part IV. — Notia on Artifieial Regeneration in Bengal, by 

A. K. Glasson. P. T. Bussell, E. O. Sbcbbcarc 

and L. E. S. Tenguo 2 0 0 

• „ Part V.— -Nolo on the Essential Oil from the leaves of Abies 

pindroie, Spttob., by J. L. Simonson . .020 

•Vol. IN, Part II. — On Chaleidoidcn (mainly bred ntDebm Dun, U.P., 

from pests of Sal, Toon, Ckir and Sundei), by 

James IVatcrslon . . . ,’’.120 

• „ Part m. — Oils and Pats from the Seeds of Indian Forest 

Trees, Parts I — V, by M. Gopal Ban and J. L. 

Simonson . 0 3 0 

• „ Port IV. — ^Tlie Constitnents of some Indian Essential Oils, 

Parts I — VII, by J.L. Simonsen and M. Gopal 

Run 0 6 0 
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VI. — ^Tho GoniUtuonta of aomo Indian Efisontial Oils, 

Part VJll.— The Essential Oil from the gnm- 
olco-rcstn of lioawcUia srnaia (Roxh,), by 
J. L. Sitnonsen 

VII. — Note on the Possibilitie-. of Comphor Ctiltirniion 

from Gittnamommn renipKora in Northorn 
IjicliAt by S. H. Howard, W. A. Robertson 
and J , L. , Simonson ..... 

VIII. — ^Tlio Constituents of somo Indian Essential Oils, 
Parts IX and X, by J. L. Simonson 

IX. — ^Noie on the AVork of Extraction of liroad Gauge 
SIcupera from Nepal, by J, V. Collier . 

I. — ^Tlie Oonblituents of somo Indian Essential Oils, 

Patt XT. — I'he Essential Oil from the leaves 
of Ouptesstts torvhw, Hon., by J. L, Simon* 

SCTi 

II. — Oils and. Eats from the iSoodR of Indian Forest 

Plants, Part AH. Tlio Oil from tho Seeds of 
Alfuritet monUina AVils., by It, N. Parker, M. 
Gopal Jtau, W. A. ItoboHnon and J. h. Simon* 
son, and Part VH.—Tiw Oil from tho Soeds 
«ah'i« plditin, R. Br., by M. Gopid Ron and 
.T. H. Simonson ...... 

III. — ^A Sal Yield Tohio for tho United Provinces, by 

E. A. Smythies nntl S. 11. Howard 

IV. — The ConstitnenlB of somo Indian Essoutial Oils, 

Patt Xif. — Tho Eshcntiol Oil from tho Oloo- 
roKinnf Pintiswerkusii, liy J. L. SImonBon 
V, — Analyils of tho Tonning I’roportios of corlnin 
Burma Jjagenlrocnna^, by E. Poanpati. 
Reported by .1, A. Pilgrim .... 
AH. — Qcnoral A'olumo Tables for Sal [Shorta robua(a), 
by S. H* Hotvnrd , . . , , 

Vll, — Interim Report on tho AVori, under Projccta No. 

1 and No. 0, by L. N. Seaman . 

VIII.— Tho Conslilttcnts of somo Indian Essonlial Oils, 
Part XU I— Tho Essonlial Oil Irom a Now 
Species of Aniropogon occurring in the 
Etnw'ab District, by L. J. Simonson . , 

IX.— Tannin Investigation ol somo Bumicso iJipfcro* 
carps, by <1. A. Pilgrim .... 

X. — Tho Mangroves of South Tcnosscrim, by tho finmo 

author 

XI. — Itoxiort on Burma Oak and Cbcbtnut Tans, by tho 

saiuo author 

I. — ^Tlio ConRiilueufs ol some Indian Esscnlial Oils, 
Parts XIV — XV f by J. L. ,$lmonsen 

II. — ContribtilionB towards a knowledge of Twisted 

Fibro in Trees, by H. G. Olmmpiou 

III. — ^Begcnernlion will) the osbislancc of Tnitj/yi/rt in 

Burma, by II. It. Blanfurd . . . ' . 

IV. — On Somo Indian Breiithidoe, Parts I — ^IH, by 

Richard Kleino, 0. F. C. Booson and J, C. M. 
Gardner ....... 

A^— Tlio Constituents of some Indian Essonlial Oils, 
Part XVI, by M. Gopiil Rau . , . 
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XI, Part VI. — The Constituents of some Indian Essential Oils, 

Part XVn, by M. Gopal Ran and J. L. 

Simonson 

Part VII. — ^V'olume Tables for Teak {Tettona ijtandis) and Sal 
(Shorea robusla) for tbo Central Provinces, by 

V. E. Maitland 

Part VIII. — The Economic Importance and Conti ol of the Sal 
Hoartivood Borer, by C. F. C. Beeson and 

X. C. Chattcrjcc 

IX. — Summary of Imestigations on Bamboos and 
Grasses for Paper-pulp, by W. Haiti . 

X. — Notes on the Anlisox'tic Treatment of Assam 
Timbers for Railway Sleepers, by J. H. Wair, 
assisted by S. Kamosam .... 
I. — Volume and Ontturn Tables for Sal, by S. U. 
Howard 

II. — Identification of Immature Stages of Indian 

Ocrambycidae, I. Gcranibyeim, by J. C. M. 
Gardner 

III. — Second Interim Ropoit on Work under Project 
No. I, by L. N. Seaman .... 

IV. — ^Yiold Table for olcar-fcllod Sal Coppice, by S. H. 

Howard 

V. — ^Yiold and Volume Tables for Ohir, by the same 
author ....... 

VI.— Yield and Volume Tables for Bcodar, by the same 

author . 

Part VII. — Dosciiptions of now species ot Niponiidae and 
Cccumbycidac from India, by J. C. M. 

Gardner 

Part VIII. — ^Xoto on some Indian Cleridae, Part I, by J, B. 

Coqjoninl, and Part LI, by C. F. C. Beeson 
Part IX. — Notes ou Artificial Regeneration in North fiidia, 

by S. H. Howard 

Part X. — On some Indian Colcoptera, Part I, by E. Fleu- 

tiaus, and Pait II, by .1. C. M. Gaulncr 
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Xni, Part I. — ^Illustrations of Indian Forest Plants — Pait 3 — 

Five Species of Dipleroeai pus, by R. N. Parker 
„ Port II. — Identification of Immature Stages of Indian 

Ccrainbycidac II ; end Descriptions of Tliicc 
Indian Beetle Laiv.!! (Carabidao Cok), b^ 
J. C. M. Gardner ....*. 


Part III. — Commercial Volume Tables for Sol in the net 
mised foicsts of tho Bengal Dnnrs, bj' Parma 
Nand Suri ...... 


I’art IV. — Volume Tables for Snndti {Hoilicta liUoialis) in 

the Suiideibans, Bengal, by tho same authoi • 
Part V.— Epidemic attacks by the Sal Hoartwood Boiei 

(Uoplocemmhyr spinhornh) in the Foiests 
of South Mandia Division, 0. 1’., b.\ W. A. 

Muir ' , 

Part VI, — On some Indian Colcoptera, Hcmipteia and Thy- 
sanoptcia. Part I, by R. Kleinc, Part 11, bv A. 
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IV, by Carl J. Drake ; and Part V, by Diidlev 
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Xm, Part VII. — Sla'di ui Chir Pine (Pirns longifolia) I'orests ; 

Cause<t of Foimation, its Influonio and Treat* 
mont, by J. E. C. Turner .... 

„ Pari VIII.— Vohnne and Outturn Tables for Blue Pino (Pfniis 
ercelsa, Well), by H. G. Champion, Ishnar 
Eos Mabendru and Parma Nand Suri . 

IX.— Commercial Timber (Kntha) end Heartwood 
Volume Tables for Khait (Aeaaia cattxhu) 
in North India, by the same authors . 

X. — Yield Tables for Blue Pine (Ptntis execha. Wall), 

by the same authors 

I.— The Burma Bamboo Pulj) Survey, by W- Rnitt 
11. — Eonudation of Uu* Punjab Hills, by B. O. Coventry 
m. — Investigations on the Infestations of Ptrklermivm 
complanalum Barclay, on the ne -d es, and of 
Peridcrmiwn hmalavctisf, on the stem of 
Piniis lain(folia, Boxb., by £. E. Bagchce . 
IV. — Iromatuio Singes of Indian Oolcoptcra (6), by 

J. C. M. Gardner 

V. — On some New Indian Coleoptora and Hemiptern. 
— The Indian Species of Palorus Muls, and 
some Asbociated Beetles, by K. 6. Blair. 
Part VI.— Two New Species of Colcoptera 
from India, by E. IHeutiaux. Part VII.— 
Some New Indian Cerambycidac, by J. C. M. 
Gai dner. ParlVIII.— Some Records of Tndo- 
lUnlnynn Psyllidne, by P. Laing . 

Pait IX. — On Ihc Genus 3^’leboiuB — ^Rcue Xylcboru.s Artcn 
iiuh Indion, by Ilans Bggers. Part X. — ^Thc 
Biology of the Genus Xyleborns with moio 
Now Species, by C. P. C. Beeson . 

Part XI. — On .some fndian Colpoptorn. — A New Genns and 
aNcw Speoies of Molasidne and a Now Species 
of Elatcridae, by E. FleuHauv. Pail XII.— 
A New Genns and two Now Species of f.ong- 
horn Beetles from India, by W. S. Fisher. 
Part XIII. — Immature Stages of Indian 
Coleoptora (7), by J. C. II. Oavdnci. Pnit 
XIV.— Three Now Species of Lyeidne. by R. 
Kloinc . . ... 

XV, Part 1. — Clnssifioation of Tliinnings . . . . 

Part II.— A Glossary of Technical Terms for use in Indian 

Forestry 

Puit HI. — Standard, Commercial ond Heartwood Volume 
Tables (Factory Working) for Khair (Acaciu 
caifclnt) in Noith India, by H. G. Champion 
and Ishivui Eas Mabendru .... 

Part IV, — ^Volume Tables and Eiamotor Growth Curve for 
Samal (Bombax malabaricum), by Ishwar Eas 
< Mohendrn ...... 

Pni t ^ V. — Pi orJsional Voliimo Tables and Eiamotor Giowtb 
Curve for Semal (BomhUv mphbaricum) in the 
Conti al Piorinoos, by tho snmo author 
Port n. — Branch Smallwood Tables for Shorea robiisfa. 

Tcctona graniis, Oednis deodara, Pinvs excelsa 
and P. hngifatm, compiled in tho Statistical 
Section, F.R.I. 


, Part 

, Part 

XIV, Part 
, Part 

, Pari 

, Part 

, Part 


3 6 0 


1 2 0 


0 14 0 

1 9 0 

2 10 0 
1 4 0 


2 12 0 
1 2 0 


1 2 0 


1 C 0 


1 ft ft 

0 14 0 

0 6 0 

1 

U 5 0 

0 9 0 
0 2 0 

0 6 0 
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V.— FOREST RECORDS— eonftZ. 

(osclasivo 
of packing, 
Xiostago, 
cto.). 
Rs. A. P. 


♦Vol. XV, Part Vn.- 

♦ „ Part Via.- 

•Vol. XVI, Part I.- 


♦ 

« 

« 

* 

* 

* 


Part n.- 

Part nr.- 

Part rV.- 
Part V.- 
Part VI.- 

Part vn.- 

Part Vni.- 
Part IX. 


*Vol. XVI, Part X.- 

* „ Part XI.' 

•Vol. XVn, Part I. 

„ Part U.' 


tf 

»» 


9> 


Part III. 
Port IV.- 
Part V.- 
Port VI.' 
Part vn. 

Part Vni.- 
Part IX^ 


• „ Part X.- 

* Vol. XVm, Part I, 


'-Provisional Volume Tables and Diameter growth 
Corves for Hdloptclea infegrifolia (1‘anju) and 
Trewia nudtflora {giitel,) by Ishwar Das 

Mahondru 

-Mnltiplo Tield Tables for Deodar, by II. G. Cham'- 
pion and 1. D. Mahundrn .... 
-Illustration of Indian Porert Plants — Part II. — 
Pivo Species of Diptarotarpua, by R. N. 

Parker 

—Indian Ephedras, by S. Krishna and T. P. 
Choso ....... 

—Immature Stages of Indian Coleoptera (8), by 

J. C. 31. Gardner 

—Immature Stages of Indian Coleoptera (0), by 

J. C. 31. Gardner 

—Investigations on the Seed and Seedlings of Shorea 
Tobusla, by H. G. Champion and B. D. Pant . 
—The Use of Stumps {Boot and Shoot Cuttings) in 
ArtifioinI Rogonoration, by the same authors . 
—Notes on Pintts langtfolia, Roxb. — The Plonta- 
tions in Debra Dun and tho Central Provinces 
and 3Ih>collanoous Seed Studies, by tho same 

authors 

—Now Indian Cnrculionidao (Col.), by Sir Guy A. K. 

Marshall 

—Tho Lifo-Bbitory and Control of Geloslerna sedb- 
1 ator (Col. Corambycidie), by C. F. C. Beeson . 
—Now Sjieoics of Exocentrus Mukant from India, 

by \V. S. Fisher 

— Immaturo Stages of Indian Coleoptera (10) Antbri- 
bidac, by J. C. M. Gardner 
—Entomological Investigations on tho Spike Disease 
of Sandal (f!anlahim album), by Cedric Dover . 
—Treatment of Babul (Acaeia arMca), by S. A. 

Vahid 

— Immaturo Stages of Indian Coleoptera" (11), 
{Plalypodidac), by J. C. M. Gardner 
—Tho Sntlo] Deodar — Its Ecology ond Timber Pro- 
duction, by R. M. Goriio .... 
—Tho Importance of tho Origin of Seed used in 
Forestry, by II. G. Champion 
—New Cerambycidao from India (Coleoptera), by 

W. S. Fisher 

—Interim Report on Work under Project No, 2, 
Strength Tests of Timber in Structural Sizes, 
with Test Results up to 1932, by L. N. 

Seaman 

—Immature Stages of Indian Coleoptera (12) (Cara- 
bidao eontd.), by J. C. M. Gardner 
—Entomological Investigationa on tho Spike 
Disease of Sandal (2) Bostryehidae, Platy- 
pocUdno and Scolyti^o, by C. F. C. Beeson 
—Entomological Investigations on tho Spike 

Disease of Sandal (3) 3Icmbracidao (llomopt.) , 
by W. D. Fonkhouser ' . . . . 

> — 'Entomological Investigations on tho Spike Disease 
of Sandol (4) Corcopidao (Homopt.), by V . 
Lallomond ... f . 


0 12 0 
4 8 0 

10 0 

1 14 0 
12 0 
12 0 
16 0 

2 4 0 

I 10 0 
0 6 0 
0 8 0 
0 7 0 

0 5 0 
10 0 

1 14 0 
0 0 0 

3 2 0 

2 12 0 
0 2 0 

10 0 
0 0 0 

0 4 0 

0 6 0 

0 2 0 
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V.— FORE&T RECORDS— 


PitlCK 
(exclusive 
of packing, 
postage, 
etc.). 

Us. A. P. 


♦V^ol. XVIII, Part U.,—. 


* 


* 


'Entomological Invostigations on the Spike Disease 
of Sandal (6) Brentkidao and Lycidao (Col.), 
by R. ICloine ...... 

Part 111. — Entoraologioal Investigations on the Spike 
Disease of Sandal (6) Anthribidoc, by Karl 
Jordan ....... 

Part IV.— Entomological Investigations on the Spiko Disease 
of Sandal (7) The Genus Exocentrus (Ceram - 
bycidno), by W. S. Fisber .... 

Part V. — Entomological Investigations on the Spiko Disease 

of Sandal (S) Carabidae, by H. E. ilmdrowos . 
Part VI. — Entomological Invostigations. on the Spiko 

Disease of Sandal (0) Nouroptcro, by Dr. 
Knthan Banks ...... 

Part VII. — Entomological Invostigations on the Spiko Disease 
of Sandal (10) Melasidao and Elatoridae, by 

E. Flentinns. 

Part Vin. — ^Entomological Investigations on the Spiko Disease 
of Sandal (11) Fulgoridao (Homopb.), by 
N. C. Chattorjoo ..... 
Part IX. — ^Immature Stages of Indian Coleoptern (13) 
(Bostryohldae), by J. C. M. Gardner . 

Part X. — Ihira Interim Report on Project No. 1. — ^Thc 

Physical and Moohanical Properties of Woods 
grown in India, by V.D.Iamayc . 

Part XI. — Invostigations on the Infestation of Peridermium 
himalayensc on Pinua longifolia, Part II, by 

K. D. Bagchee 

Part XU. — A Stand Tablo for Sal (S/iorea robvata) Evonaged 
High Foio&t, by I. D. >Jahendra . 

Part Xni. — ^Entomological Investigations on the Spiko Disease 
of Sandal. The life.bistorj and morphology of 
Burybradttja Ic/inetUvi-a Fabr. (12) Fulgori- 
dao, by N. 0. Chottorjoe .... 

■Noav Thysanoptora from India, by Dudley 
Moulton ....... 

'Entomological Invc&tigaf ions on the Spiko Disease 
of Sandal (13) Mombrnoidoo and Corcopidae 
(Homopt.), by N. C. Cbattorjoo and M. Boso . 
Part in. — Regonoration. and Management of Sal, by H. G. 

Champion 

Part IV. — ^Entomological Investigations On the Spike 
Disease of Sandal (14) Jassidae (Homopt.), 

by H. S. Pmtbi 

Pai t V.— Entomological Invcbtigations on the Spiko Disease 

of Sandal (16) Cioindolidao, and Supple- 
mentary Data on Neuroptora and Elatoridae 

(Col.) by N. C. Chaiterjoo 

Part VI. — ^Entomologioal Investigations on tbo Spike Disease 

of Sandal (16) — Coooinellidao (Col.), by B. 

Korsohofsky 

Part VII. — ^Entomological Investigations on tbo Spike Disease 
of Sandal (17) — CooomoUidao (Col.), Supplo- 
montoty Data, by N. C. Chatterjoe and M. 
Bose 

Port Vin. — 'Entomological Xavost^ations on tlio Spiko Disease 
of Sandal (18) — 'Fnlgoridao (Homopt.), by 
N. C. Chatterjoe and M. Bose . . 


•Vol. XIX, Part I. 

* „ Part II.—: 


0 2 0 
0 3 0 

0 2 0 

0 7 0 

0 2 0 
0 6 0 

0 12 0 

1 0 0 

4 4 0 

4 4 0 
0 6 0 

0 12 0 
0 U 0 

0 4 0 
6 0 0 

10 0 

0 o 0 
0 0 0 

0 6 0 
0 6 0 
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V.— FOREST REGORDS-comil'i. 

Pbioe 
(oxalasiro 
of packing, 
poBtage, 
otc.). 
Rs. A.S. 


♦Vol. XIX, Part 

♦Vol. XX, Pni;t 

* „ Pftil 

* „ Port 

* „ Part 

* „ Pnit 


IX. — Rntomologioal Invostigationb on Ike Spike Diaenso 
of Samlal (19) — On tho Life Histoiy and Mor- 
phology of Petaloeephala nigrilinca TVolk, 
( Jassidno, Homopt.), by X. C. Cliattorjce 

1 . — Enloinologicnl Investigations on the Spike Disease 
of Sandal (20), Studies on Insect Transmission, 
by C. Dover & M. Appanna 

II. — Imniaturo Stages of Indian Goleoptora (14) — 
(Cntculionidao), by J. C. M. Gaidnor . 

III. — On the Biology of the Mnntidao (Orthopt.), by 

R. N. Matlinr . . . . . . 

IV. — Eiitomologioal Investigations on the Spike Disease 

of Sandal (21), Thysanoptera, by T. V. Kama- 

krishna Ayyar 

V. — Entomological Invostigations on the Spike Disease 
of Sandal (22), Fonuiridao (llymon.}, by 
Duigadas Miikeiji 


0 12 0 

12 0 
1 S 0 
0 12 0 

0 6 0 

0 3 0 


VI.-MEMOIRS. 


♦Indian Woods and their Uses, Vol. I, Part I, Economy Series, by R. S. 

Troup ...••..*••..2 12 0 
♦Memoir on bomo Indian Forest Glasses and their lEcology, Vol. 1, Part I, 

Botany Series, by B. S. Uolo 3 8 0 

♦Note on the Economic Value of Shot ca robufla (Sal), Vol. II, Part II, Economy 

Series, by B. S. Pearson . . . . . . . . . 1 12 0 

*Piivtts Imgijolia, Roxb., Vol. 1, Part I, Silvicnltmc Series, by E. S. Troup . 6 0 0 

VII.— MANUALS. 


♦Manual of Botanj', by R. S. Hole. (Reprinted) 

♦Explanatory Notes on Forest Lan-. (Third Edition) .... 
•Pieparation of Forest Working Plans in India, by AV. E. D’Aroy. Revised by 

A. M. F. Cnooia. (Fourth Etoion) 

♦Indian Forest Utihzation, by R. S. Troup. (Second Edition) . 

♦Manual of Forest Mensuration. Revised by C. E. Simmons . . . 

♦Surveying and Drawing Manual, by P. A. Brining and D. X. Avasia . 

♦An Elomoiitary Manual on Indian Wood Technology, by H. P. Blown 
♦Silvioultwial Research Jfanual foi use in India, Vol. I. — (Experimental 

Mniiunl), by 11. G. Cliaraplon 

♦Silvicultural Research Manual for uxe in Didin, Vol. II. — (Statislic.nl Codo), 
by H. G. Champion and I. D. Mnlioiidiu 


3 8 0 
2 2 0 

0 1 .) 0 
2 12 0 
3 14 0 
3 12 0 
0 0 

8 2 0 

12 10 0 


VIII.— LECTURE NOTES. 


Special Lccluto Notes, foi Indian ForCit Students — 

fMinor Forest Products of Indio, by B. Ti otter ... 

• Preservation of Timber, by J. H. B’arr 

■ Pulp and Paper Makinn. by AV. Rnitt . . „ ' . 

• Timber Sltedgths and Thnbei Testing, by L. N. Seaman . 

■ Timber Seasoning, by S. Fitzgerald and S. K. Kaptii'i_ . , 

Sawmill, Wood AVoikshop and Tool Room ManngonWt, by AV. Nagle 

IX.— OTHER PUBLICATIONS. 


VKolfor 

sale. 


'V-'i 


♦A Forest Flora of tho ^Andaman Isbnds, by C. E. Parkinson . . JS 8 ‘ 0 

♦Piaotical Dctcrniiiiation of tbo Girth Increment of Tiecs, liy R. S. Troup 0 4.0 
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lX.-OTHER l*UBUCATIONS-con<(/. 

Piiiat: 

, (oxolusivo 

of pacldug, 
postage, 
eto.). 

Ss. A. r. 

’''Porc.sl College, Dehra Dun, Calendar, 1031 0 2 0 

‘The Progress of Porcat Dosoaroh in Indio, 1031-32. — Port I. — ^Thc Pomst 

Hosonrch Institnto .20o 

♦The Progress of Porest Rosooroli in Indio, 1032-33. — Port I. — ^Tho Porcst ' 

Roscaroh Institute 200 

♦Tho Progress of Porost Rcseoroh In Indio, 1031-32. — Port II. — ^Provinrinl 

Reports . . . . 2 14 0 

*Tho Progress of Poiest Research in India, 1932-33. — ^Port 11. — ^Provincial 

Reports 2 0 0 

Progress Report of the Indian Porcst Service and Forest Rnngeis' Colleges, 

Dobra Dun, for tho year 1031-32 1 0 0 

Progress Report o£ the Forest College, Dobra Dun, for the year 1032-33 
•Commeraial Guido to tho Eoononiio Potest Products of Indio, by It. S. 

Pearson 0 4 0 

♦Note ontitlcfl “ Among tho Eucalyptus,” by R. 0. ikfihvaid ... . .340 

*Kolc on tho Forests of Java and ^Indocra, by the somo autlior . . . ' 0 13 0 

*Projoot No, I. — 'Moohanionl, Physical ond Structural Properties of Wood 

grown in India, by L. N. Soaman. (RcprinlcJ) . .200 

* „ No. II. — Tests of Indian Tunbors in Struotural Sizes, by L. X. 

Seaman . . . . . . . . .080 

♦I’rojoot No, IV. — ^Mcohanicftl Strongtli,fSeasoiuiig Piopoitioi, Troolmenl of 

and Key to certain Indian Sleeper Woodt., by It. S. 

Pearson, L. N. Sonnmn, C. V- Sweet, J, H. Warr and 

H, P. BrouTa 0 0 0 

•' „ No, V.— Testing of Raw Siaterials (Papor-piilp Scclion), by W. 

Raitt . . . . . . . . ,0,10 

* „ No. TIT. — Kiln iSoatoning of Indian Timbers,, Isy S. Fitzgerald and 

8. N. Kapur ,14 0 

* „ No. VIII. — ^Testing of Indian Woods for Veneer*, and Plyvood, in- 

ehiding Tests on Glnoa, by W. Nagle . . .220 

*Elcinontaiy Sdvioulfnre in Urdu, by Mohd. nnlum-ud-Din . . .18 0 

^Tlio Methods of Preparing Volume and Money Yield Tobies for 'Peak uoods 
and Volume and Form Vuclor Tables for Teak Trees from data eollected 
in the Nilantbnr Teak Plantations of the South Malabar Division, by It. 

Bourne 0 0 0 

♦Key to Families of Flora iSimleiisis, ooinpiled by R. Banerjeo . . .10 0 

System of li^ling Information on I'oiostivi'. by S, II. Jlowmd . . . 2 li o 

♦Forest Flora of tho Clmlaata, Dchra Dun and Snharnnjnii Forest Divisions, 

U.P., by Upeiidiannth Knnjilal, Tbiid Edition, revised anil enlarged by 

Basant Lai Gupta . ^ ;t :] o 

♦Malaria in Forest Areas, by Lt.-Col. .1. A. S. Phillips , . , .020 

♦Tho Common Comraeroinl Timbers of India mid their Uhcs, Iiy II. Ti otter . i 12 0 
♦Note on “ Fridera ” — A Composition for Rocoiidit ioniiig .4brnvcd Spike Holes 
in Roilway Sleepers, by S. Kiiahnn and T. P. Ghose— - 
Railway Board, Toclmical Paper No. 282 . . 0 (J (I 

♦Tlio Forest Roscareb Institute, Debra Dun, Guido 0 3 0 

Annual Return of Rtatialics relating to Forest Avlministration in British India 

for 1031-32 . . . . . . . . . . .1 12 0 

•Forty Trees Common in India, by R. N. Parker 3 0 0 

♦Tahlo.s for use with Btanclis' llyp^ometer tor measuring (halleigiit of Tices, 

ote,, by F. B. Mqn.sou nnd.Ii. II. liainei, . . ‘ . . ..'i . 0 10 0 

ClassifioreJJisl ot Oflivers of llib Indian and PiovineinI Forest Services and of 

tll(f.Foicsl Enginepring Seivicc in India and Btu'ina on Ist .Tilly 1033 . 4-1 0 

X.— MISOELLAREOUS PUBl,ICATIONS-(Prf»Wo«f«iV7f Ijidfa). 

tSohlibl^ii IManunl ol Fuicstry, VoL 1, 4tli edition, 1022 . . . .7 8 0 

- f‘ i) , „ Vol. 11, lib edition, 1010 . . . .770 
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X.— MISCELLANEOUS PUBLIPATf ON S—(Pnnle4 outside lndia)-~amtd. 

Pmoc 
(exolnsivo 
of paokingt 
postage, 
oto.). 
Bs. A. F. 


‘ 'Schlich’s Manual of Forestry, Vol. HI, 6th edition, 1925 .... 

' 'Indian Trees, by Sir J>. Brandis (1921 edition) 

' Silvioultnro of Indian Trees, by B. S. Troup, 3 Vols. for forest oHioors 

„ ,, „ „ for pnblio sale , . 

fCopunoroial Timbers of India by B. S. rcaraon & H. B. Brown, 2 Vols. for 
forest officers 


„ „ „ „ for public sale 

tMeasuremonts of the Cubieal Contents of Forest (^ps, Oxford Forestry 
Memoirs, No. 4, by M. D. Chatnrvedi 


14 1 0 
85 0 0 
40 0 0 
78 12 0 

47 0 0 
67 0 0 

4 0 0 


The above may be obtained from the AIANA6EB OF PUBLICATIONS, 
CIVIL LINES, DELHI. 

*Also obtainable from the LIBBABIAN, FOBEST BESEABCH INSTI- 
TUTE, DEHBA DUN. 
fObtainablo only from the above Librarian. 



APPEHDXX in, 


Statment showing Officers' in dhafgi Oj BfaMltbs and Seclionsdvring the 

year 1933-S4. 


Branch. 

Ofllccc-In-Qiarijc. 

Section. 

Offlcci-In-ChatBe. 

From 

To 

i 

SIhleultutc 

Mi. 11. G. Champion, 
Ellvicultuilst. 

•• 


l-t-itss 

81-8-1034 



Xiperlmental . 

Mr, P. K. Droimn 

1-4-103S 

31-3-1031 



Statistical . 

Mr.l.D.Habcndm 

l-t-1038 

30-1-1033 




Mr. M. A. marat 

1-R-103S 

Sl-S-1034 

Dotany . 

Mr. 0. X. ParkhHon, 
Forest Botanist. 

•• 


1-4-1033 

31-8-1034 



MycoIoRy 

Dr. K. D. BagChee 

1-1-1038 

31-8-1034 

Beonomy 

Cant. M. Trotter, 
I orcst Bconomtet. 1 

•• 

•• 

1-4-1033 

81-3-1034 



Minor Forest 
Vrodneis. 

Capt. n, Trotter 

1-4-1033 

81-3-1034 



Timber Tcallnij. 

(MA V. D. Umayo) 

1-4-1033 

£0-10-1033 


1 


Mr, 1, K, Seaman 

31-10-1033 

31-8-1034 



B'ood Tifsorvn- 1 
tlos. 1 

1 

Mr, S, Kamesam , 

1-4-1033 

4-6-1033 



(Copt. ir. Trotter) 


1S-8-1D33 



j 

Mr. 8. Kamesam 

10-8-1033 

16-11-1038 




(Copt. H. Trott(t) 

10-11-1038 

26-2-1031 




Mr. S. Komcoam . 

30-3-1031 

81-3-10.31 



Seasonlop , 

(Mr. A. Bohman) 

1-4-1033 

24-4-1038 




Dr. S K. Kapur , 

SE-4-1D3S 

11-1-1034 




(Mr. A. Bohman) 

13-1-1034 

27-1-1034 




Dr. S. K. Kapnr . 

38-1-1034 

31-3-1034 

) 

1 


Paper Pulp 

Mr.M.P.Bhargava 

1-4-1033 

31-8-1 031 



■Wood Techno- 
lOBy. 

Mr. K. A. t'lion- 
dhuty. 

1-4-1033 

81-3-1031 

•f 


Wood 'Wotloiliop 

Mr. IT. Nagle 

1 - 1 -loss 

£-3-1034 




(Capt, B. Trot<»r) 

8-3-1034 

31-8-1034 

Xntomolofiy . 

Dr. 0. r. C. Bceion, 
FOTPBt Bntomolo- 
BtaW • ’ 


a s 

M-IOSS 

31-8-1034 

lUAchmiett. t 

'll* i 

Dr.Si&lahnn 

■ 

fi}BtemalIo''Kn- 
5 towology., 

• •' 

^ % 

—S:-- 

Mr. J, C. M. Oord> 
_ner, 

* ' 

1-4-1033 
\ ‘ 

1-4-1038 

S-3-10S4 

ST-S-lOM j 

3'l-3-lD34 

‘ 4-3-1031 
20-3-1084 

81-3-1034 
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APPENDIX IV. 

Annual Eobm No. 24. 


Fobebt Besbaech Institute. 


Swmm)y of Revenue and Expenditure of the Branches during 1933-34. 


Budget Head*. 

Direc- 

tion. 

Sihlcul- 

ture 

Braneh. 

Botany 

Branch. 

Dnto- 

mology 

Branoli. 

Dco- 

nomlc 

Branch, 

Ghemts- 

tiy 

Branch 

TOTAIi. 

1 

2 

3 

B 

5 

6 

B 

8 

RrvrsuL. 

Rs 

Rs. 

Rs. 

Re. 

Rs. 

Rs 

Rs. 

V — Mlaccllancous — 








(A) Other aontres 

2,304 

227 

14 

22 

2,400 

B 

5,000 

(it) S.-iIeoI timber and lurni- 
tUTO from Seasoning and 
Wood Workshop Depot. 

•• 

•• 

•• 

•• 

GOO 

■ 

090 








Total Bevenuo 

rjcPEVDlTonE. 

2,304 

227 

14 

22 

3,108 


5.7C5 








A — Conscrvnnej', Main- 

tenance and Hcgcncrntlon — 








0 — U\o stock, Stores, tools, 
and plant — 

1 







C. 1.— I’nrcliase of stores, 
tools, and plant 

002 

010 

SCO 

280 

2,201 

4 

4,438 

0 2. — Coinmnnleatlons and 
Dnildings, Kew W ork — 


1 






(a) Roads and bridges . 

.. 

w 

.. 

• • 


• • 


(A) Buildings . 

.. 

• n 

.« 


• • 

a. 

.. 

(e) Other norks 


• • 

.. 

• • 

.. 

.. 

.. 

C 3.— Communications and 
Buildings, Repair, and 
Sfalntcnancc— 








(a) Roads and bridges 

• s 




1 

.. 

-• 

(A) Buildings . 


• • 

0. 

.. 

.. 

• • 

•- 

(c) Other charges . 

60a 

• * 

* * 

• * 

• s 

• • 

COa 

C. 1.— Mhccl'aneonsr- 

1 







(1) Temporaty 'Estatllsh- 
minton dailv labour. 

7.523 

i 

1,223 

1 

3,376 

2,362 

1,003 

421 

10j857 

(2) Burehase of Timber lor 
seasoning and preserslng 
(including trclght and 
carting cliargcs). 

.^•v. 

".-is/ 

< 

•• 

•• 

0,247 

•• 

6.247 

(3) ParclloseVotiCo^lf r»\\\ 
nuiterJolSe aaci*, 

^ipamtiis.,., . 

Other (.hargea 

'f •• ■ ffV-.V) • 

«■ * 

, '>503 

r 

,2,020 

4 

d 

, 

287 

‘n. 

11,002 

l^iOSS' 

2,540 

, 20{ 

13,889 

',-^.§ost’ 

^iolal A.-kC!an^.(iiittey,Maln- 
tcnancc auil^egeneratlon. _ 

0,433 , 

** 

^ 4,703 

« 

r ^ 

^ 6.488 

f '■ 

4 • • • ‘ 

k 

30,310 

t 

> 

fj-3,i,nfl . 

r-j 

K * 
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APPENDIX IV-con^t7. 
Anotjal Form No. 24— cojiiti. 
POBEST ResBABOH INSTITUTE— COJlk?. 


Summary of Rcvomte and Expenditure of the Branches during 1938-34 — 

contd. 


BtidRcf llrnil" 

Jilrcc- 

tlou. 

SiMciil- 

ture 

nratnh 

Itotany 

llrineli. 

r.nlo- 

inolnm 

Jlntae.i 

Uco- 

noiiilc 

IlnBLh. 

OlicinW- 

trj- 

Hraneli, 

j Totai. 

1 

mm 


m 

ft 

R 

7 

8 

EitprvmTuni — mhM. 

Its. 


1|S. 

7^9. 

Its 

Us. 

1 

D.— EstaWhhincnts— 








I.— I’ay ot Ofllcori — 








^on‘VOt«a~ 

1 







(a] CoIl9rr^a<aIA . , 

• » 


»• 

, *• 

1 1»,SU3 

♦ r 

• * 

(10 Su/inioroihim 

1 13,218 

is.iac 

1 - 

1 30,11 r, 


ee 

75,022 

Voted— 

SnpcrIOT olliri re . 

217 

1V2't7 

•20,122 

1 1.,,18!) 

01,778 

21,351 

1,72,077 

n.— ray or EeUlillelimnDl— 

I’ay of cetnlilMiintiltM 

I IT. — Allowaoci’i— 

2(1, 100 

20,700 

It), mo 

1 

25,707 

0'.,«78 

5.572 

1,81,7.18 

Coat of iKi<><i<i(ir (Cciitrol)— 






j 


Son-voted . 


.. 

-• 

• . 

.. 



((0 House-rent nnd otiicr 
nllowancrs— 








KoQ'VOicil o « 

*• ^ 

.. 

• * 

- 1 


, . 

, f 

Voted .... 

305 

1 

.a 




SOI 

Travclllne »1Iowimei»— 





1 



(t) Conactvntors, Soii-votcil 

(rf) Superior officpts— 


• • 

.. 

! 



•• 

- N6ll*\oU‘d . * . ' 

'.27 

2,331 

o. 

2,015 

•I2U 


0,330 

Voted . 

.* 

I.ISO 

1,617 

1,222 

7,211 

0.11 

11,880 

(») Snbordiiute forest and 
depot estalibshmettl". 

• t 

128 

no 

750 

•• 

• • 

018 

(/) Ofllcc (sialilhlimeni* , 

f • 

l,08o 

835 

1,423, 

.520 


3,13.1 

Cost ol i)a>i»ni!e lo Ametiw 
of omcer*' for traliilny j.(u, 


% 


, *» 
( ' V 

/ » 

k 

•• 

IV. — Coatlirgrnrits— i y.''- 


r 



J * t ^ 



(«) StatloBorr . 

(if CHirrinjm oV fo/'o/ilB 
' • V* 

e-2IH2 

n 

y 

^OiS' 

» -f 

1.11^ 

‘ an 

‘2.8 

t 

Z^zo' 

'fit 

. M** 

- s * 

. 

* 'r 

*: .1 
1 1 

'• in 

. v;>' 

' 028 

1,160 ■ 

/ 

V li672 
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APPENDIX TV—condd, 
Annual Poem No. 24r-concld. 


Fobest Eeseaech Institute — concU. 


Summary of ‘Reomuo and Ex'penditure of the Branches during 1933-34— 

concld. 


1 

BndRct Beads. 

Oirco- 

tion. 

SlMcul- 

tnre 

Branch. 

Botnny 

Brascha 

Enio- 

molocy 

Branch. 

Eco- 

nomic 

Branch 

Clicmls- 

try 

Branch. 

TOTAL. 

1 

O 

n 

n 

5 

0 

a 

8 


Bs. 

Bs. 

Bs. 

Bs. 

Bs. 

Bs. 

Bs. 

EXTrnMinTE — conrfd. 








(d) Fay of menials . 

-< 


.. 

.. 

• • 

• • 


(e) Ofllelal postaRc . . 

sds 

425 

072 

300 

487 

51 

2,804 

(0 Sundries . 

10,032 

1,103 

808 

1,357 

1,242 

808 

26,400 

(p) Clothlnp and uniform . 

217 

40 

20 

35 

332 

28 

084 

(A) Tclcphono . > 

020 

200 i 


238 

1,440 

52 

2,003 

V.— Cost ol passage pranted 
under Superior CIt ft Sen Ice 
Bulee, 1824 (Kon-voted). 

GOO 

000 

•• 

•• 

000 

• • 

1,800 

Payment on account of medi- 
cal treatment 

•• 

•• 

•• 

•• 

•• 

1 * * 

•• 

Total B.— Establishments . 

04,328 

00,151 

44,828 

70,034 

2,10,478 

28,670 

4,01,805 

GltAnn TOTAL OP AM. Ex- 

PEKninnii; tnftrnii 8. — 
roFEsre. 

78,701 

03,010 

40,810 

83,404 

2,.>i2,004 

31,716 

.5,66,720 

Afajor Bead S-A.— Share of 
Capital charges ilnaneed from 
ordinary resenne. 

■ 


■ 

1,785 

605 

I 

2,200 

Surplus or dcQelt 


2 

■HI 



— 31,7l5j- 

-6,625154 


Noir. — ^Tho flcsores (rt>cn In tills statement have been prepsrea In the Presidcnt’a Olllec and ate 
basedon theSummnTieof Ee\ciiuo and Expcndltnro for Marco M>S4 reached from the Aeconntant 
Genual, Central nevenues. They do not Include certain iidjnetmcnls made in Atarcli final accounts 
by the Accountant General, Central Jlc>enucs, on aecoiint of lease salary, cxelinngc accounts svltli 
oUict Gosernments and cspenditmre tnemred throuehHiizb Commissioner on mfscclladeous items. 


C. G. TREVOE, 

> , President, 

Fos-esf Bu 'arch Institute and College, 


MGirO — 5-67j ~6 o5tjt-^340. 
































